MUHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHUS
POCCHUIICKOI ®EJEPALIMM

denepanbHOE rOCYIapCTBEHHOE OOX)KETHOE 00Pa30BATENBHOE YUPEKICHNE
BbIcHIEro oOpa3zoBanus «KabapauHo-bankapckuii rocyaapCTBEHHbI YHUBEPCUTET
uM. X.M. bepoexoBa» (KBI'Y)
HNuCcTUTYT MHPOPMATHKH, STIEKTPOHUKH U POOOTOTEXHUKU
Kadenpa snexTpoHuku 1 HHGOPMAIMOHHBIX TEXHOJIOTUN

COI'ZTACOBAHO YTBEPXIAIO
PykoBoauTenb 00pa3zoBaTeNbHON Hupexrop D u P
IIPOrpamMMBl

A.M.KapmokoB H.B. YepkecoBa
« » 2020 . « » 2020 .

PABOYAS ITPOTPAMMA JUCHUIIJIMHBI (MO Y JIA)
b1.B.1B.09.01 <MATEMATUYECKOE MOJAEJIUPOBAHUE
JJIEKTPOHHBIX YCTPOUCTB»

HarnpaBnenue noarotoBku
11.03.03 KoHcTpyHpoBaHMe M TEXHOJIOTUA 3JEKTPOHHBIX CPEICTB

[Tpodunb: KoHeTpynpoBaHHe ¥ TEXHOJIOTHA PA/THO3IEKTPOHHBIX CPEICTB

KBanudukanus (crenenp) BEITYCKHUKA
bakanasp

dopma 00ydeHus
Ounasn

Hanpuuk 2020



Pabouas mnporpamMma mguCHMIUIMHBI (Moaynsi) «MaremaTndeckoe MOAETHPOBAHKE
AJIEKTPOHHBIX ycTpoicTB» / cocT. 3.B. llomaxos — Hanpuuk: KBI'Y, 2020 r. 19c.

Pabouas mnporpamMMa auciuIUIMHBL (MoOnyis) «MaTemMaTuyeckoe MOJAEIMPOBAHUE
JIEKTPOHHBIX YCTPOMCTB» MpeIHa3HA4YeHa JUIsl MPENoAaBaHUs MarkuCTpaHTaM OYHOM (hOpMBI
oOyuyenus 1o HampasineHuro moaroroBku 11.03.03 KoncrpynpoBanue U TEXHOJOTHA
JIEKTPOHHBIX CPEJCTB B 7 cemecTpe 4 Kypca.

PaGowas mporpamma cocraBieHa C ydeToM (heAepalibHOTO TOCYJapCTBEHHOTO
00pa30oBaTeNbHOIO CTAHJApTA BBICILIEr0 00pa30BaHMs 10 HAIPABJICHUIO IOATOTOBKU
11.03.03 KoHCcTpynpoBaHHE M TEXHOJOTHUS 3JIEKTPOHHBIX CPEJCTB, YTBEPKIECHHOTO MPUKA30M
MunuctepcTBa oOpazoBanus U Hayku Poccuiickort @enepammu «19» centsaopst 2017 r. Ne 928.



Conep:xkanue

1. llenb v 3a7a4u OCBOCHUS AUCIIUTUTHHBL (MOJLYITIS) .veeeuvrreenereeenereeeireeneneesaneesnneessseeesnseeesnseesnnnes 4
2. Mecto apucuurmmuabl (MOAys) B CTPYKTYPE OITOIT BO ......oooiiiicieeeeeeeeeeee e 4
3. TpeboBaHMs K pe3ylbTaTaM OCBOECHHUS TUCHUIUTMHBL (MOIIYIIS) ..eevvverureenreanreenieenieenieeenneenseenneees 4
4. CopaepkaHHUE U CTPYKTYPA TUCITHTUIAHBI (MOJLYIIS) «vveeeuvrresurreenereeansseeessseeassseesssseesssseesssesessesesnnes 5
CmpyKmypa OUCYUNTIUHBL (MOOYIIN) «...veeeeereerereereeeieeeeueesseeeseesseesseessseeseesssesseesssesseesssesseesssesses 7
5. OueHouyHble MaTepuaibl AJis TEKYIIETO U pyOEeKHOTO KOHTPOJISL YCIIEBAEMOCTH U
TIPOMEKYTOUHOM ATTECTALIMM «...vveenevreenreeeureeennseeensseesnsseesssseesnsseesnsseesnsseesnssessssseessssesssssesssseesnnseessnsees 8
T B (00 01 ()43 .Y PSSR 8
Bonpocul, GbIHOCUMBLE HA KOTTOKBUYM ...cc.eeeeeeirieeiieniieesieesteeeiteete et st et siae s steesaeesaneenseesanees 8
5.2.  OOPA3IBI TECTOBBIX 3AMAHMM .......vveeeuveeerereeesreeesreeessseeassseeassseeassseeassseesssssesssseesssssesssesesssees 10
Memoouueckue pexomenoayuu N0 NOOOMOBKE K MECTNUPOBAHUIO .........eeceeereeesreenreeisreneeesseenns 12
KPUMEPDUU OUCHUBAHUS ...ttt ettt ettt e sttt e e st e e sabeeeaes 12
5.3.  3amaHust A1 TA00PATOPHBIX BAHITHH ..eecvvreeirieeririeerireeeireeanieeessreesseeessseeesseeessseessseesnnnes 12
6.  IIPOMEKYTOUHAS ATTECTALIMSM .. u.eeeuereeenereeaueeeeuteeenuteeeateeesseesnsseesasaeesssteessseeesasteesaseeessseesnseeanns 13
7. KOHTPOTD KYPCOBBIX PADOT....cuvietierutietieeiteenieeeteestteenteesseeeteesseeenseesnseeseessseenseessseaseessseeseesnns 15
8. Mertoanueckue MaTepuabl, ONPEAEISIONIUe MPOIeIyphl OLICHUBAHUS 3HAHUHN, YMEHHUIH,
HABBIKOB M OTIBITA JIEATEIIBHOCTH ...u.eeuteenteeauteatterieeentteeuseenstesaseensteesteenseesaseessseesseesseesseensseeseesseesnsees 16
9. VY4eOHO-METOAUYECKOE 00ECTICYCHUE TUCITUTUTUHBL (MOIYIIS) «.eevvienereenreeieeaneeeneresreesaeeenneees 17
OCHOBHASL TUMEDAMYD ... eeeeeeeeeeeeesiteeesiteesateesseeasssseesnsaeessseeessseeesssaesssseeenaseessnseesnsseesnns 17
JIONOTHUMENOHAA TUMEPAMYPA «....eeeeeeeeeeieeeeeieeeeeeitee e e ettt e e e eiete e s sttt e e e aabtteeesmaaeeeseaneeeesanne 17
TIEDUOOUUCCKIUC UBOAHU . ......c.eeeeeeeeieeeiieeeieeeiteeeite e et e e st e esateeesateeeabeesntaeesnsteesasaeenaseeenaseesnnes 17
HTHIEDHEIMI-PDECYDCBI ...ttt e e ettt e e e e e e sttt e e e e e e e sseaeteeeeeeesennnsseeeeeas 17
10.  IIporpammHOe oOecrieueHHEe COBPEMEHHBIX HH(POPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOIIOTHIH «..teeutteeeiiteeeitte ettt e ettt ettt e ettt e et e e sttt esabe e e s abeeeeab et e sabe e e st e e e st e e e st e e eabbeesabaeeeasteeeabeeesabeeenanee 17
11.  MarepuaibHO-TEXHUYECKOE O0ECTIEUEHUE TUCIIUTIITMHDBI ......veemereiieeiieaiieenieeseeenieeenneeseeeseees 18
JIuct u3MeHeHui (IONOTHEHH) B paboueil mporpaMMe TUCITUTUTHHBL (MOJIYIIS) ...cevuveenreeneeeneeennnens 19



1. esab 1 321244 OCBOCHUSA TUCHHUILIMHBI (MO1YJIf)

Leab0 ocBOeHMs MJUCHMIUIMHBI SIBIIIETCS OCBOCHHE METOJAOB MOJAEIUPOBAHUSA
PaAMOTEXHUYECKUX YCTPOICTB U CUCTEM MPU ACUCTBUU HA HUX PAIUOCUTHAJIOB U IIOMEX.

OcHOBHBIC 32724 JMCUMILUIMHBI SBJISIOTCS HM3YYEHHE METOJOB MOJEIUPOBAHUS
CUTHAJIOB U IOMEX IPU KOMIUIEKCHOM ONMCAHUU BXOIHBIX PAJMOCUTHAIOB M IIOMEX, a TAKXKe
AJIEMEHTOB CTPYKTYPBI PAIUOYCTPOHCTB, COCTABIISIIOMINX 0a3uC MPOCTEHIINX (PYHKIIMOHAIBHBIX
3JIEMEHTOB.

W3ydeHre NUCUUIIMHBI HAIIPaBJICHO HA MOJATOTOBKY CHEIMAIUCTOB, CIIOCOOHBIX peulaTh
npoOJeMbl, BO3HHUKAIOMIME MPH AKCIUTyaTallMd M3ICTUA AIIEKTPOHHOH TEXHUKH C YYETOM
o0nactd, THUNOB M 3anad MNpo(ecCHOHATbHON  JEATENbHOCTH B  COOTBETCTBHH C
npoeCCHOHATLHBIMU CTaHIAPTAMU:

- 06.005 «Choenuamuct MNO SKCIUTyaTalldd PaJUOAJICKTPOHHBIX CPEIACTB (MHKEHEP-
ANEKTPOHUK)», YTBEP)KIEHHBIM IpuKazoM MuHHCTEpCTBAa Tpylda M COLMAJIbHON 3alllUThI
Poccutickoit @enepamuu ot 31 urons 2019 roma N 5401 (3apeructpupoBan B Munwocte PO 28
asrycra 2019 rona, peructpaunonssiii N 55756).

- 40.058 «HxeHep - TEXHOJOr MO MPOU3BOJCTBY H3ACIUA MHUKPOIIEKTPOHUKUY,
YTBEPKACHHBIA NPUKa30M MwuHucTepcTBa Tpyla M COUMaIbHOM 3amuThl  Poccuiickoit
Oenepannu ot 03.07.2019 1. Ne 480n (3apeructpupoBan Munroctom Poccun 29.07.2019 r. Ne
55439).

2. MecTto qucuumiannabl (MoayJsi) B ctpykrype OIIOII BO

JlucuuninHa BKIIOYEHA B JUCIUILIMHBI 10 BBIOOPY y4eOHOTO IJIaHa 10 HApaBICHUIO
noarotoBku BO 11.03.03 KoncTpyupoBaHue U TEXHOJIOTUS SJIEKTPOHHBIX CPEJICTB MPOPUIIH:
«KoHcTpynpoBaHHEe U TEXHOJIOTUSI PaJMOIEKTPOHHBIX CPEJICTBY.

[Tpu ocBOCHMM AMCUIUTUIMHBI 00yYAFOIIUICI CMOKET YaCTUYHO TPOIEMOHCTPUPOBATH
cienyomue o0o0meHHbie TpyAaoBbie QyHkiuu (OTD):

— DKCIUIyaTalMsa PaJAnodJIeKTPOHHON annapatypsbl (IpodecCHOHATBHBIN CTaHIapT
06.005 «CneumanucT mo 3KCIUTyaTallud PaAHO’JIEKTPOHHBIX CPEICTB (MH)KEHEP-3JIEKTPOHUK )Y,
koJ B, ypoBenb kBanupukamnuu - 5);

— Pa3pa0oTrka eAMHHUYHBIX TEXHOJOIMYECKHX IPOLECCOB M PEKOMEHAAUMH 10
YCTPAaHEHMI0O M TpeaynpexaeHu0 Opaka B NPOM3BOACTBE M3IeJIUH MHKPOIJIEKTPOHUKH
(npogeccuonanbublii ctanaapt 40.058 «HxeHep - TEXHOJOr O NPOU3BOJACTBY U3JEIHM
MHUKPO3JIEKTPOHUKUY, KOJI B, ypoBeHb kBanupukanuu - 6).

MeTtoapl U CpeacTBa, HUCIOJIb3yeMble MPU H3YyYEHUU IUCHUIUIMHBI «Martemartnuyeckoe
MOJIETIMPOBAHUE DJIEKTPOHHBIX YCTPOMCTB» HMEIOT KaK CaMOCTOSTENbHOE 3HA4YEHHE, TaK H
WCIOJIb3YIOTCS B TAPAJUIETBbHO U3yYaeMbIX TUCIUIUINHAX.

JucuuruinHa O6a3upyercss Ha 3HAaHUAX, paHee TMPHOOPETeHHBIX CTYIEHTaMHU MpU
W3Y4eHUHM JUCHMIUIMH: Maremartudyeckuil ananus; [uddepeHunanbHple UM HHTETpaJbHbIE
yYpaBHEHUs; DJIEKTPOHUKA; Marepualibl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX cpeAcTB; OCHOBBI TEOPUH
CUTHAJIOB.

3. TpeGoBanus k pe3yJbTaTaM OCBOCHUS TUCHHUILINHBI (MOLYJI51)

[Iponecec u3yyeHne NUCHUILIMHBI HAlIPaBieH Ha (JOPMUPOBAHHUE DJIEMEHTOB CIEIYIOLINX
komnereHimii B cootBerctBUU ¢ PI'OC BO wu OIIOII BO no naHHOMY HampaBiIEHUIO
IIOATOTOBKH:

a) npogeccnoHanbHbIX komnerenuui (IIK):

— croco0eH MPOBOAMTH aHAIM3 MPUUMH Opaka MpU M3TOTOBJICHUH U3JENUNA MUKPOIJIEKTPOHUKU
Y JJaBaTh PEKOMEHAIMY TI0 X ycTpaHeHuro U npenynpexaenuto (I[1K-3).

Kon 1 HauMeHOBaHHe HHAMKATOPA JOCTH/KEHHSI KOMIICTCHIINM
— [IK-3.1. BoisBnseT TeXHOJOTMYECKHE (aKTOPbl BHI3BIBAIOIIME MOTPEUTHOCTH H3TOTOBIEHUS
U3/1EIINNA MUKPO3JIEKTPOHUKHU.



— TIK-3.2. Jaer mpemioXeHUs 1O JHUKBUAANIMM Opaka B TPOU3BOJCTBE H3ACTUI
MHUKPO3JIEKTPOHUKHU.
—IIK-3.3. [Ipennaraet BHECEHUE U3MEHEHUH B TEXIIPOLIECC.

B pe3ynbrare u3yueHus: AUCUMILIUHBI CTYJACHT AOKEH:

3HaTh: TpeOOBaHMS TEXHUYECKHX PErjJaMEHTOB Ha  BBIIYCKacMble  H3JETHUS
MUKPODJIEKTPOHUKH, TEXHOJOTHYECKHE (DAKTOPHI, BBI3BIBAIOIINE TOTPEITHOCTH W3TOTOBJICHHUS
U3JIeNH  MHUKPOIJIEKTPOHUKH; METOAbl OLIGHKM MPUTOJHOCTHU M BOCIPOU3BOIUMOCTH
TEXHOJIOTMYECKHUX MPOIIECCOB MPOU3BOJICTBA U3CIUN MUKPOIJIEKTPOHUKY;

yMeTb: HCIIOJIb30BaTh CTAaHIAPTHBIE KOMIIBIOTEPHBIE MPOTrpamMMmbl [Uisl 00pabOTKH
CTATUCTUYECKUX JIAHHBIX; OMPEAEIATh MPUUUHBI OTKJIOHEHUS MapaMeTPOB TOTOBOTO M3CIIUS OT
3aJlaHHBIX; AHAJM3UPOBATh MPEIJIOKEHHUS MO0 H3MEHEHHSIM B TEXHOJOTHYECKHUX MpoIleccax H
MIPEIYIPEKACHUAIO U TUKBUIAINH Opaka B IPOU3BOACTBE U3ICTUI MUKPOIICKTPOHHKHY;

BJAJleTh: CTAaTUCTHMYECKUM aHAJIM30M I[1apaMEeTPOB TEXHOJIOTMYECKUX OIEepaluid;
BBISIBIICHUEM U YCTPAHEHHEM MPUYUH OTKJIOHEHHMSI MApaMETPOB TEXHOJIOTUYECKUX OMEpaluii OT
3aJlaHHBIX; BHECEHUEM U3MEHEHHI B TEXHOJIOTHYECKYIO JOKYMEHTAIUIO.

4. CopeprxaHue U CTPYKTYPa TUCHHUILINHBI (MOTYJIs1)
B Tabnuue 1 mpuBoauTCS ONMMCaHKUE COEPKaHUS AUCHMILTUHBI, CTPYKTYPUPOBAHHOE 10
paszznenaMm, C yKa3aHHEM [0 KaXIOMYy pasaeny (OpMbl TEKYIIEro KOHTPOJS: BBINOJIHEHHE
nabopatopubix padort (JIP), komnoksuym (K), rectupoBanue (T).

Tabnmna 1

HaumeHoBaHn Conep:xanue pa3jaena/ TeMbl Kon dopma
ue pasaeJa KOHTPOJIMPY | TEKYIIero
eMoii KOHTPOJISA

KOMIIEeTEHIH
u (MM ee
4acTH)
1 | Mamemamuue | MaTeMaTHUSCKUM arnmapar s | IIK-3 K, T, JIP

cKue mModenu u | MOJICTUPOBAHUS CUTHAJIOB, YCTPOWCTB U
oelicmeusa Hao | cucreM. JIMHEWHBIE CHCTEMBI M HUX

HUmu MATEMAaTHYICCKOC OITMCAaHUC.
MaremMaTHuecKkue MOACIHN HEIUHEHHBIX
CHUCTEM. MareMaTHu4deckue MOACIIN

CIIyYalHBIX BEJIMYUH, IPOLIECCOB U MOJIEH.
Hcnonb3oBaHue anmnapara KOMIJIEKCHON
oruoaronei TS OIMHCaHUs
npeoOpa3oBaHus Y3KOMOIOCHBIX CUTHAIOB
YaCTOTHO-CEJICKTUBHBIMUA YCTPOUCTBAMH.
KBampatypHbplif crmoco0® mpeacTaBieHUs
KOMILIEKCHOM Oru0aroIIe. CxeMma
MOJTYYCHUST KBAAPATYPHBIX COCTABJISIFOIITUX
KOMIUIEKCHOW OTHOArONIeH Y3KOMOJIOCHOTO
CHTHAJIA.

MopenupoBaHue 53JI€MEHTOB MPUEMHOTO
TpakTa PpPAAMOTEXHHYECKUX CHCTEM C
MCIIOJIb30BAaHUEM armapaTa KOMIUIEKCHOM

Oruoaroieii. Merton WHTEerpaja
HaJI0XKEHUS TUTS KOMIUIEKCHBIX
OruOaroNnX.




Memooul OcHoBHBIE TIOHATHS  Maremarudeckoii | ITK-3 K, T, JIP
Mamemamuyec | CTATUCTHUKHU. Ouenka BEPOSITHOCTH
Kot ciaydaiiHoro  coOwbitus.  OmnpeneneHue
cmamucmuky | HEM3BECTHBIX MapaMETPOB PaCIPECICHHUS.
u ux | DIEeMEeHTHI PErpecCUOHHOTO U
npumeneHue 6 | TUCHEPCUOHHOrO aHanu3a. OlleHUBaHUE
paouomexnuke | XapaKTEPUCTUK CIIy4alHBIX MPOIECCOB U
MOJIEN.
OcHoBHbIE XapaKTePUCTUKU
CTaTUCTUYECKUX OIEHOK. MeTo/bl OlleHKU
napaMeTpoB  pachpeaeneHusi:  o0muit
OalicCOBCKMM  IOAXOJA,  OICHKa  II0
MaKCHUMyMy arOCTEPHOPHON  IUIOTHOCTH
BEPOSITHOCTH, OLIEHKA MaKCHUMAaJIbHOTO
MPaBIONO00HSI.
JIuneitHoe OLICHUBAHUE. Meron
HAUMEHBIINX KBAJPATOB.
Memooonoeuu | MonenupoBanue ciy4daitneix  BenuuwH. | [TK-3 K, T, JIP
eckue ocHosvl | MonennpoBaHUE CIy4allHBIX MPOLIECCOB.
Mmooenuposanu | MojenupoBaHue  CIy4yallHBIX  TOJIEH.
Kl MonenupoBaHue Ciay4ailHbIX MOTOKOB U

CUCTEM MaccoBOI'0 00CIyKUBaHUS.
Maremarnueckoe MO/ICJTUPOBAHNE
KaHaJIOB PaIOTCXHUYCCKUX n

TEJIEeKOMMYHUKAIIMOHHBIX CHCTEM.
MopenupoBanue  CIydalHbIX  BEJIMYUH:
METOJ HEIMHEWHOro MpeoOpa3oBaHMs,
obpatHoro  GYHKIHUM  pacHpeeicHus;
METOJ Ha  OCHOBE IpeoOpa3oBaHuUs
HOpMasbHO pacnpeneneHHbix CB. Meroa
Heiimana; METOL KYCOYHOH
anmnpoKCUMALIUH. CpaBHUTENTBHAS
XapaKTepUCTHKA METOJ0B MOJEINPOBAHUS
CIIyYalHBIX BEJIUYMH.

MonenvpoBanue ciay4dailHbIX BEKTOPOB.
Merton ycnoBHBIX pacnpeneneHnii. Meton
Heiimana, 0600111eHHBII HA MHOTOMEpHBIN
caydail.  MopgenupoBaHue — CIy4alHbBIX
BEKTOPOB C 33JaHHON KOPPEISLUOHHON
MaTpHUIIEH.

[IpuHUMIBI  WMHTEpPHpETAllMU  OBEICHUS
JTUCKPETHBIX ~ YCTPOICTB  CpeacTBaMu
MOJIETIMPOBAHUA. JTalbl MOJEIMPOBAHUS.
Opraauzanus rporiecca 00paboTku
JaHHBIX. MonenupoBaHue U peaJbHOE
BpeMs. CkBO3HOE MOJEIIMPOBAHHUE.
CoOpbITHiiHOE MOJIEJTMPOBAHHUE.
CoOsITHitHOE MOEHpoBanue B Matlab.
Monens IIPUEMHOI0 TpakTa
pasvoNIOKallMOHHON  cucTeMbl. Moaenu
aJanTUBHOTO KOMIIEHCAaTOpa AaKTUBHOMU
IITyMOBOM MTOMEXH, nugpoBoro




COTJIaCOBAHHOTO ¢dbunpTpa, CHUCTEMEI
aJanTUBHOU MEKIIEPUOTHOM
KOMIIEHCAITNH ITaCCUBHOM ITOMEXH.

CTpyKTypa IUCHHUILIMHBI (MOAYJIs1)

Tabmuua 2. O0mias Tpy10eMKOCTh TUCIMIIMHBI cOCTaBisieT 3 3a4eTHbIX enuHull (108 yaca).

Bua pa6orsl TpyaoeMKoOCTb, 4achl
7 cemectp Bcero

OO0mas Tpy1oeMKoOCTh (B 4acax) 108 108
KonrakTHasi padora (B yacax): 56 56
Jlexyuonnsvie sansamus (J1) 28 28
Jlabopamopuvie 3auamus (113) 28 28
CamocrosiTesibHas padora (B yacax): 25 25
Kypcosas padora (KP)/ Kypcosoit mpoexT (KIT)
CaMoCTOsATeIbHOC U3YUCHUE PA3/ICIIOB/TEM 25 25
IMoaroroBKa U MPOX0:KIEeHNE MPOMEKYTOYHOM 27 27
arrecTaluu
Bua npoMexyTo4HOI aTTecTAlMU 3K3aMeH

Tabmuia 3. JIekimoHHbIE 3aHATHS

Ne i/

Tema

Maremaruueckuid ammapar JUisi MOJCIUPOBAHMS CHUTHAJIOB, YCTPOWCTB U CHUCTEM.
JIuHelHple cuUCTEMBI M HX MaTeMaTH4YecKoe olucaHue. MareMaTUYeCKHUE MOJeIn
HEJTMHEHWHBIX cUcTeM. MaremaTnueckue MOJENU CIydyalHbIX BEIHYMH, MPOIECCOB U
noJei.

Vcnonp3oBaHue anmapara KOMIUIEKCHON orubaroeit st onucaHusi mpeoopa3oBaHUs
Y3KOIIOJIOCHBIX CHUTHAJIOB YaCTOTHO-CEJIEKTUBHBIMM YycCTpoicTBamMu. KBaaparypHbIi
Croco0 Mmpe/CTaBIeHNs] KOMIUIEKCHON orubaromeid. Cxema mojydyeHus: KBaJpaTypHbIX
COCTABJISFOLINX KOMIJIEKCHON orubaromiell y3KomnojJoCHOro CUTHAA.

MOI[@J'II/IPOBEIHI/IG OJICMCHTOB IMPUCMHOTO TpaKTa PAAUOTCXHUUYCCKHUX CUCTEM C
HCIIOJIb3OBAHUEM allllapaTa KOMILJIEKCHOH Ol"PI62lIOIJ.[CI>i. MCTO,I[ HHTErpajia HAJIOXKCHUA
JJIs1 KOMIIJICKCHBIX OFI/I6aIOHII/IX.

OcCHOBHBIC TOHITHS MaTEeMaTHYECKON CTaTUCTHKH. OI_ICHKa BCPOATHOCTHU CJ'Iy‘IS.fIHOFO
COOBITHSI. OnpeﬂeneHI/Ie HCHU3BCCTHLIX MAapaMETPOB PACIIPCACICHU .

DNEMEHTHI PErpeCCUOHHOIO U IUCIIEPCUOHHOTr0 aHanu3a. OlleHNBaHUE XapaKTEPUCTHK
CIIy4alHBIX MPOLIECCOB U MOJEH.

OCHOBHBIE XapAaKTEPUCTUKH CTATUCTUYECKUX OLEHOK. MeToabl OLIEHKH IapaMeTpoB
pacripenienieHus: o0t 0allecOBCKUI MOAXO0/I, OLIEHKA [0 MAKCUMYMY alloCTEPHOPHOM
IJIOTHOCTH BEPOSTHOCTH, OLIEHKA MAKCUMAJIbHOTO NMPaBIONOA00MS.

JIuneitHoe olleHMBaHWE. MeTo HAaMMEHBIITUX KBaJAPaTOB.

MogaenupoBanue CIlydalHbIX BEIWYMH. MOJEIUMPOBAHUE CIYYAMHBIX IPOLIECCOB.
MogaenupoBaHnue Ciy4yalHbIX MOJed. MOIEIUPOBAHUE CIYyYaHBIX MOTOKOB U CUCTEM
MacCOBOT'O 00CITy>)KHBaHUS. MaremMaTudeckoe MOJIETTUPOBAHHE KaHaJIoB
PaIMOTEXHUYECKUX U TEJIEKOMMYHUKAIMOHHBIX CUCTEM.

MogenupoBaHue CIy4yalHBIX BEJIIMYMH: METOJl HEJIMHEWHOro mpeoOpa3oBaHUs,




oOpaTHOTO (DYHKIIMH pacpeAesIeHHsI; METOJT Ha OCHOBE IMPe0oOpa3oBaHUsI HOPMAIILHO
pacnpenenenneix CB. Meron Helimana; MeTrox KyCOUHOM — anmpoOKCHMAalUH.
CpaBHuTENIbHAS XapaKTEPUCTUKA METOA0B MOICTUPOBAHUS CIIy4alHbIX BEJIUYHH.

10.

MopenupoBaHue ciydalHbIX BEKTOPOB. MeETOH YCIOBHBIX pacipeaesieHui. Meron
Heiimana, 0000IICHHBII HAa MHOTOMEPHBIM ciydail. MoJeaupoBaHHE CIyYalHBIX
BEKTOPOB C 33JaHHON KOPPEISLIMOHHON MaTPULICH.

Tab6numa 4. JlabopaTtopHbIe 3aHATHS

Ne i/

Tema

MareMatrueckas HMUTAIIMOHHAS MOJIENIb ONTUMAIBHOTO OOHAPYKUTENS U U3MEPUTEIIS
MAIBLHOCTH O LEJIN

Maremarudeckas HUMUTAMOHHAA MOJCIb U3MCPUTCIIA YITIOBBIX KOOpAWHAT LI

Maremartudeckass MMUTALMOHHAS MOJCIb HU3MCPUTCIIAA CKOPOCTHU LCIIN

Martemaruueckas uMuTanonHas mojeib cucteMsl LIOC ¢ peanuzanueii BEIYACICHHMA
B (opMmaTe ¢ GUKCUPOBAHHON TOYKOM

Tabnuna 5. CamocTosTENIbHOE H3yYEHUE PA3/IEIOB AUCIUTIITMHBI

Ne i/

BOHpOCLI, BBIHOCUMBIC HA CAMOCTOATEC/IbHOC U3YUCHUEC

MogenupoBaHie  HEIMHEWHBIX  O€3bIHEPUMOHHBIX  INpeoOpa3zoBaHuil.  OOmue
NPUHIUIBl  MOJCIMPOBAHUS HEIMHEHHBIX DJIEMEHTOB METOAOM  KOMIUIEKCHOM
orubaromieid. JInHeHOe M KBaJpaTHUHOE JAETEKTHPOBAHHE Y3KOIMOJIOCHOTO CHTHAaA.
AJroput™ npeoOpa3oBaHUs KOMIJIEKCHOM orudarorei aMIUTATYHBIM
orpaHuyYuTeNIeM. AJITOPUTM ITpeoOpa30oBaHusl KOMIUIEKCHOM orubaroreit mpu ¢a3oBom
nerektupoBanuu. Ilpumep MopenupoBanus 1udposoro nemoaynaropa QPSK-
CUTHaJIa. AJITOPUTM NpeoOpa3zoBaHUs KOMILIEKCHON orubaromield npu MoAeIMpOBaHUU
4acTOTHOTO JIETEKTOpa.

MoaenupoBaHHe€ TayCCOBCKHMX CIIy4alHBIX IPOLIECCOB. METOAbl HaXOXKICHHS
k03¢ dUeHToB POPMHUPYIOMINX HEPEKYPCUBHBIX M PEKYPCUBHBIX (DUIHTPOB.
MopenupoBanue HETAyCCOBCKMX  CIy4aWHBIX mporeccoB. OOmmil  anroputm
MOJEIUpPOBaHuA. MoIeTupOBaHUE PAIIEEBCKOTO CIy4ailHOro Mmpolecca U mpouecca ¢
[TOKa3aTeIbHBIM 3aKOHOM paclpeesICHHUS.

[TpuHIIMIIBIL WHTEPNpPETallMU  TIOBEACHUS JHCKPETHBIX YCTPOHCTB  CpeNCTBAMH
MOJICIMPOBaHus. JTambl MojenupoBaHus. OpraHuzanus mpouecca 00paOOTKH
TaHHBIX. MogenupoBanne u  peanbHoe Bpems. CKBO3HOE MOJAEIHPOBAHHE.
CoOsiTuitHoe MoaenupoBanue. CoObITHIIHOE MOAETHpoBaHKe B Matlab.

Mogens OpUEMHOr0 TpakTa PpagHoJIOKAIMOHHONW CHCTeMbl. MoOAETH aJanTHBHOTO
KOMIICHCATOpa aKTHBHON NIYMOBOHM TOMeXH, MU(GPOBOTO COTIAacOBaHHOTO (uibTpa,
CHCTEMBI a/IallTUBHON MEXIEPHUOTHON KOMITEHCAIIY TACCHUBHON TOMEXH.

OueHovHbIe MaTEePHAJIbI I TEKYLIEro U py0e:KHOr0 KOHTPOJIsSI YCIIeBAeMOCTH U
NMPOMEKYTOUHOI aTTecTAlNU
5.1.  Konnoxeuym

B CCMCECTPC MPOBOJATCA TPU KOJUIOKBUYMA, KOTOPBIC OLICHHUBAKOTCA I10 8 OamioB

KasKIbIH.

Bonpochbl, BBIHOCHMbIE HA KOJJIOKBHYM
(konmponupyemwie komnemenyuu — INK-3)




Ilepeviit Kon10KEUYM

MaremaTuueckuid anmapar g MOJICTUPOBAHUS CUTHAJIOB, YCTPOWCTB U CHCTEM.
JIuHeliHbple CUCTEMBI M UX MAaTEMATUYECKOE ONUcaHue. MareMaTuuecKue MOJEIA HEIUHEUHBIX
cucteM. MareMaTuueckue MOJENIH CIIy4ailHbIX BEJIMYMH, IMPOLECCOB U mojei. Vcrnonb3oBanue
anmapara KOMIUIEKCHOW oruOaromieii JJisi onucaHus MpeoOpa3oBaHMs Y3KOMOJIOCHBIX CHTHAJIOB
4aCTOTHO-CEJIEKTUBHBIMU ycTpoicTBaMu. KBaapaTypHslil criocod mpeicTaBieHus] KOMILJIEKCHOM
orubOaromieir. CxeMa TMONY4YCHHUS] KBAJPATYPHBIX COCTABJISIFOIIMX KOMILICKCHOW OTHOaroIIen
Y3KOIIOJIOCHOTO CHUTHajla. MojelupoBaHue 3JEMEHTOB MPUEMHOrO0 TPAKTa PaJHMOTEXHUYECKUX
CHCTEM C HCIIOJIb30BAaHUEM alllapaTa KOMIUIEKCHOW orubaromieii. MeToa MHTerpana HaJoXeHUS
JUIS ~ KOMIUIEKCHBIX  oruOaromux. MojaenupoBaHue  HENMHEWHBIX  O€3bIHEPLUOHHBIX
npeoOpasoBanuii. OOImUE NPUHUMIB MOACTHPOBAHUS HETUHEWHBIX 3JEMEHTOB METOJOM
KOMIUIEKCHOU orubatomeid. JluHeliHOe W KBagpaTUYHOE AETEKTHPOBAHHE Y3KOIOJIOCHOTO
CUTHajma.  ANTOpUTM  TpeoOpa3oBaHUS  KOMIUICKCHOW  OTHOArome  aMILTUTYIHBIM
OrpaHUyuTeNIeM. AJTOPUTM MpeoOpa3oBaHUs KOMIUIEKCHOM orubaromeil npu  (aszoBoM
nerektupoBanun. [lpumep wmozpenupoBanus uudpoBoro agemonynastopa QPSK-curnana.
AnroputM npeoOpazoBaHUS KOMIUIEKCHOM orubaromeil mpu MOAETHUPOBAHUM YaCTOTHOTO
JETEKTOpa.

Bmopoiui konnoxkeuym

OcCHOBHBIE NOHATUS MAaTEMATUYECKOW CTATUCTHKU. OLIEHKa BEPOSATHOCTH CIy4ailHOro
coObITHs. Omnpenienenne HeM3BECTHRIX apaMeTPOB pacipeAeIeHHs. DIEMEHThl perpecCHOHHOTO
U JUCTIepCHOHHOro aHanu3a. OLEHUBaHUE XapaKTEPUCTHK CIy4alHBIX MPOIECCOB U TOJEH.
OCHOBHbBIE  XapaKTEPUCTHUKU CTaTUCTUYECKUX OLEHOK. MeTonpl OLEHKH IapaMeTpoB
pacnpeneneHusi: oOmui OallecOBCKMI MOAXOA, OLEHKAa [0 MaKCUMyMy aroCTEpUOPHOMN
IUIOTHOCTH BEPOSITHOCTH, OLIEHKAa MAaKCHUMAaJIbHOIO Ipapjaonofodus. JIuHelHoe oreHMBaHUE.
MeTto HaMMEHbIINX KBaJAPATOB.

Tpemuii Kon10K8UYM

MopenupoBanue Ciay4alHBIX BEJIMYMH. MoaenupoBaHue CIIy4alHBIX IIPOLIECCOB.
MopenupoBanue ciaydaiHbIX nojeld. MoaennpoBaHue CiydalHbIX IOTOKOB U CHCTEM MacCOBOTO
oOciy)xuBaHus.  MaTreMaTHUecKoe  MOJIEIMPOBAHUE  KAHAJOB  PAaJMOTEXHHYECKHX U
TEJIEKOMMYHUKAIIUOHHBIX CUCTEM. MOJEIMPOBAaHNE CIyYalHBIX BEJIMYUH: METOJ HEIUHEHHOTO
npeoOpa3oBaHusi, oOpaTHOro (YHKIMH paclpeieseHus; METOJ Ha OCHOBE NpeoOpa3oBaHuUs
HopMasibHO pacmpeneneHHbix CB. Meron Helimana; meTon KycO4YHOM —anmpOKCHMAITUH.
CpaBHuTENbHAs  XapaKTEPUCTHKAa  METONOB  MOJEIMPOBAHMS  CIy4YallHBIX  BEJIMYMH.
MopenupoBanue ciydalHbIX BEKTOpOB. Meros ycnoBHBIX pacnpenenenuil. Meron Helimana,
0000I1IeHHBIE HA MHOTOMEpHBIN ciyyail. MojenupoBaHue Ciay4ailHBIX BEKTOPOB C 3aJaHHOM
KOpPPEISILMOHHON MaTpuueid. MoaenrupoBaHue TrayCCOBCKMX CIIy4allHBIX IMpoleccoB. MeTojibl
HaXOXJICHUS KOA(PPHUIMEHTOB (POPMHUPYIOIIMX HEPEKYPCUBHBIX U PEKYPCHUBHBIX (HIBTPOB.
MopenupoBanrue HETayCCOBCKHX CIy4YalHBIX TporieccoB. OOIIMil anropuT™M MOJEITHPOBAHUS.
MopenupoBaHue paJIEEBCKOIO CIy4alHOrO IPOLECcca U Ipolecca C IMOKa3aTeIbHBIM 3aKOHOM
pacupeneneHns. [IpyHIMIBI MHTEpHpETalMY NMOBEACHUS IHUCKPETHBIX YCTPOMCTB CPEICTBAMM
MOJICIMPOBaHMs. DTambl MojenupoBaHus. OpraHuzanus Imporecca o0paOOTKH —JaHHBIX.
MopenupoBanue u peanbHoe BpeMs. CkBo3HOE MojenupoBanne. COOBITUITHOE MOIETUPOBAHUE.
CoObiTuiiHOE MozaenupoBanue B Matlab. Monens mpueMHOro TpakTa paauoOKallMOHHOM
cucteMbl. Mojenu aJanTHBHOIO KOMIIEHCATOpa AaKTUBHOM IIYMOBOW NOMEXH, LU(POBOIro
COTJIACOBAHHOTO (MIIBTPA, CUCTEMBI AJalTHBHOM MEXIEPHOAHON KOMIIEHCAIIMH MACCUBHOM
ITOMEXH.

Pekomenoayuu npu noo2omoeke K KOJ110K8Uymy
e TpopaboTaTh KOHCHEKTHI JEKIUH M0 BOPOCaM KOJUIOKBHYMA;



® [IPOYHUTATHh OCHOBHYIO U JIOTIOJHUTENBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO IO
M3Yy4aeMbIM BOIIPOCAM;

® OTBETUTH Ha BONPOCHI KOJUIOKBUYMA;

® [IpU 3aTPyJHEHUSX, IPOKOHCYIBTUPOBATHCS C IIPENOIABATEIIEM.

Kpumepuu oyenusanus

Ouenka
HEY/JIOBJICTBOPUTEIBHO | YIOBJIETBOPUTEIbHO X0po1io OTJINYHO
2 das1a 4 das1a 6 0as10B 8 das10B
Crynentr He  3Haer | CtyaeHt noBepxHocTHO | CtyneHT xopouwo | CTyIEHT B IOJIHOM
3HAYUTENbHOM  4YacTH | 3HAeT BOIIPOCHI | 3HaeT  Marepual, | oobeme 3HaeT
BOIIPOCOB,  JIOIYCKAeT | KOJUIOKBUYMA, rpaMOTHO M MO | Marepual,
CYIIECTBEHHbIC OLUIMOKM | JOIYCKAaeT HETOYHOCTH | CYLIECTBY M3JIaraeT | r[paMOTHO M IO
B OTBETAX Ha BOIIPOCHI | B OTBETE HA BOIPOC ero, JIOIIYCKasl | CYIIECTBY M3Jaraer
HEKOTOpHbIE €ro, He JIOMycKas
HETOYHOCTHU B | CYILIECTBEHHBIX
OTBETE Ha BOIIPOC | HETOYHOCTEH B
OTBETE Ha BOIIPOC.

5.2. OOpa3ubl TeCTOBBIX 3aaHUI
(konmpoaupyemoie komnemenyuu — I1K-3)
Oo6patHoe nuckpeTHoe peodpa3oBanue Oypbe TPUMEHSIICTCS IS

1. onpeoeneHus Cnekmpa CucHand,

2. onpeoeneHusi CNeKmpaibHblX 2APMOHUK,

3. onpeoeieHus Kencmpa CueHala;

4. B0CCMAHOBNICHUS CUCHANA NO U38ECMHOM) CHEKMP).

JluneiHas (anepruondecKas) CBepTKa TUCKPETHBIX CUTHAIOB TIPUMEHSICTCS JIS:
1. BbIUUCTICHUSI CHEKMPA,

2. BbIUUCTICHUSI KENCMPA,

3. B0CCMAHOBNIEHUS CUCHANA O U3BECIHOMY CHEKMPY;

4. BbIUUCTICHUS 83AUMHOU KOPPENAYUU O8YX CUSHAILOS.

PexypcuBHBIE AUCKPETHBIE CUCTEMBI UMEIOT:

1. ece20a koneunyro (KUX) umnynvcuyro xapakmepucmuxy,

2. sce20a beckoneunyro (BUX) umnynscuyro xapaxmepucmuxy,

3. koneunyro (KUX) unu 6eckoneunyro (BUX) umnynvcuyio xapakmepucmuxy.

Jnsa caBura currana Ha 1 TakT HeoOXoAuMO Z - mpeoOpa3oBaHue CUTHATa YMHOKUTh Ha:
1. Ha z;

2. Ha 1/;

3. Ha x;

4. Ha nT.

KBanpatuunslii kputepuii cuHTe3a GUILTPOB:

1. Maxkcumusupyem cpeoHull Keaopam paccmosiHus Mexcoy mpedyemou u peanusyemor
AYX;

2. MUHUMU3UPYEm CPeOHUL K8AOpam paccmosnus mexcoy mpeoyemou u peanuzyemou A4X;
3. ycpeoHsiem K8aopam paccmosnus mexicoy mpedyemou u pearuzyemoi A4X;

4. ycpeoHsiem paccmosinue mexcoy mpebyemoti u peanusyemoni A4X.

Kakoii curaan HazeiBaeTcs u(poBbIM?

L Cuenan ¢ ouckpemmuvim (hazo8vlM NPOCMPAHCMBOM U OUCKPEMHBIM KOOUPOBAHHBIM
8pemeHeMm;

2 Cuenan ¢ Henpepvi8HbIM aA308biM NPOCMPAHCINEOM U HENPEPLIBHLIM 8DEMEHEM;
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3 Cuenan ¢ ouckpemuuvim KOOUPOBAHHBIM (PaA308bILM NPOCMPAHCINEOM U HENPEPLIGHBIM
8pemeHeM;

4 Cuenan ¢ Henpepbi8HbIM Pa308biM NPOCMPAHCINEOM U OUCKPEMHBIM KOOUPOBAHHBIM
8peMeHeM.

JIns q{uCKpeTU3aluy CUTHAJIOB ¢ TPAHMYHOM 4acTOTOM Fmax M0>KHO MCIIOJIb30BAaTh YaCTOTY
JTUCKPETU3AINH:

1. Fmax;

2. 2 Fmax;

3. Menvwe Fmax,

4. bonvwe 0, no menvue Fmax.

CriekTpbl TUCKPETHBIX CUTHAJIOB 00J1aJal0T CBOMCTBOM:

1. nepuooOUYHOCMU NO MOWHOCTU;

2. NepuoOUHHOCMU NO AMNIUMYOe;

3. nepuoouyHOCMU NO Yacmome;

4. nepuoouyHocmu no gase.

PeKprI/IBHBIe JAUCKPETHBIC CUCTCMBI:

1. 6ce20a umeiom ces3b enepeo;

2. gce20a umeiom 0OPammyIo C6s3b;

3. gce20a UMeom ces13b 6nepeod U 0OPAMHYIO C653b;

4. He umerom oOpammbix ces3ell.

Z - mpeobpa3oBaHue SBISETCS:

1. HeUHEUHbIM;

2. JUHEUHbIM,

3. K8aOpamuiHbim,

4. K8aOpamypHbIM.

[Tpu mapayenbHOM COeMHEHUH U(POBBIX PHIIETPOB:

1. nepeoamoynvle QYHKYUU CyMMUPYIOmcsl,

2. nepeoamounvle QYHKYUU 8bIYUMAIOMCL;

3. nepeoamoumvie PYHKYUU NePemMHOHNCaAOMcsl;

4. nepeoamoumbvie PYHKYuu NOKACKAOHO Oelamcsl.

@uUIbTPHI C KOHEYHONW UMITYJIbCHOM XapaKTepUCTUKOMN:

1. 8ce20a HeyCmou4usyl,

2. gce20a yCmouyugwl;

3. HeyCmouyugsl HeOOIbUIOM OUANAZ0HE CUCHATIO8,

4. YCMOU4UBb 8 HEKOMOPBIX MOUKAX.

[IpoextupoBanuss KUX-punbTpoB Mo KpUTEPUIO paBHOMEPHOTO MPUOIUKEHNS OCYIIECTBIIAETCS
C TIOMOIIIBIO:

1. ancopumma I'epyens;

2. aneopumma Heromona,

3. aneopumma Pemesa;

4. aneopumma I aycca.

Kak ocymiecTisieTcst paBHOMepHast AUCKPETU3AIHS?

1. C ucnonvzosanuem amniumyoHo20 MOOYIAMOPA,

2. C ucnonvzosanuem amniumyoHo-gpazo8020 MOOYIAMopa,

3. C ucnonvsosanuem maxkmogo2o 2eHepamopa ¢ NepemenHou Yacmomot,
4. C ucnonvzosanuem makmogo2o 2eHepamopa ¢ NOCMOSIHHOU 4acmomou.
BricTpas cBepTKa MpUMEHSeTCsl IPU BEIYUCICHUHN CBEPTKU JBYX CHUTHAJIOB:
1. He02cpaHUYeHHOU ONUMENIbHOCU,

2. OecKoHeuHOU ONUMenNbHOCU,

3. bonvwoil onumenvrocmu (6onee 500 omcuemos);

4. manou onumensnocmu (menee 50 omcuemos).

HepexypcuBHble TUCKPETHBIE CUCTEMBI SIBIISIOTCSL:
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1. gce20a HeyCmou4usbIMU,

2. 6ce20a yCmoudusbiMu,

3. VCMOUYUBLIMU 8 HEKOMOPOU 001ACMU YACTOM U HeYCMOUYUBLIMU 8 OCMAILHOU 001acmu
uacmom;

4. VCMOUYUBLIMU NPU MATOM YPOBHE CUSHANA U HEYCMOUYUBLIMU NPU OOILULOM YPOBHE
cucHana.

[Ipu napannenbHOM coeMHEHUH HU(POBBIX PHIBTPOB MepeaaToOuHble QYHKINU:

1. NnOC1e008amenbHO 8bIYUMAIOMCSL,

2. 6ce CyMMUPYIOMCsi;

3. 8ce nepemMHOACaAIomces;

4. noC1e008amenbHo 0esAmces Opye Ha opyea.

[Ipu nocnenoBaTenbHOM COEAMHEHUN UGB POBBIX (QUIBTPOB MepeaaTOUHbIe GYHKIUH:

1. nocned08amenbHo blYUMAlOMCs;

2 6ce CyMMUPYIOMCS;

3. 8ce NepemMHOACAIOMCs;

4 noC1e008amenbHO 0eNsAmcs Opye Ha Opyea.

Memoouueckue pekomenoayuu no n0020MoeKe K mecmuposanuIo
TecTsl — 3TO BONPOCH WM 33JaHUs, NPELyCMATPUBAIOLIME KOHKPETHBIM, KpaTKUW,

YeTKHHA OTBET Ha HUMCIOIIUECA OTAaJIOHBI OTBCTOB. HpI/I CaMOCTOSITEJIbHON IIOATOTOBKE K

TECTUPOBAHUIO CTYIAEHTY HEOOXOAUMO:

a) T'OTOBsACH K TCCTUPOBAHHIO,

npopaboTath MHGOPMAIMOHHBIM MaTtepuan 1o

AUCHUIIIIMHC. HpOKOHCYJ’IBTI/IpOBaTBCH C InpenoaaBarejicM I10 BOIIPOCY BBI60pa yqe6H0171

JIUTEPaTypHI;

6) YCTKO BBIACHHUTC BCC YCIIOBUS TCCTUPOBAHUS 3apaHEC. 3HaTI>, CKOJILKO TecTOoB Bam
6YI[€T MMPEAIOXKECHO, CKOJIBKO BPEMCHU OTBOAMTCA HAa TCCTUPOBAHUC, KAKOBA CUCTEMA OLCHKU

pe3yabTaTOB U T.[I.

B) mpucTynas K paboTe C TecTaMM, BHMMATEIbHO M JI0 KOHIA NPOYTUTE BONPOC U

npeJularaeMble BapuaHThl OTBETOB. BriOepuTe mpaBmiibHBIE (MX MOXET ObITh HECKoJbKO). Ha
OTJENbHOM JIUCTKE OTBETOB BBIMUIINTE IUpPYy BoOmpoca U OYKBBHI,

IpaBUJILHBIM OTBCTAM;

COOTBCTCTBYIOIIIHE

I) B MpOILECCE PEUICHMs KEJAaTeJIbHO MPUMEHSATh HECKOJIBKO MOJXOJ0B B PEUICHUU
3aJjaHusd. DTO TO3BOJIAET MAaKCHUMaJbHO T'MOKO OINEpUpPOBaTh METOAAMHU DPELICHMs, HaXOAs
Ka)KJIbIM pa3 ONTUMAJIHBIN BapUaHT.

1) ecau Bbl BeTpeTmnu upes3BblYaiiHO TpyAHBIA A Bac Bompoc, He TpaTbTe MHOTO
BpeMeHHU Ha Hero. [lepexonure k npyrum tectaM. BepHuTech K TpyTHOMY BOIIPOCY B KOHIIE.

€) 00s3aTe’NbHO OCTaBbTE BpeMs JJIsl IPOBEPKU OTBETOB, YTOOBI N30€KaTh MEXaHUMUECKUX

OIIHOOK.
Kpurtepun onennBanus
Ounenka

HEYIOBJIETBOPUTEIHHO YIOBIIETBOPUTEITHHO XOPOIIIO OTJINYHO
0 6amoB 3 Gamra 4 Gammta 5 GamioB

menee 50 % mpaBuneHO | 50-70% mpaBuieHO | 71-85% 86-100%

BBITIOTHEHHBIX 33/IaHUN. BBITIOJTHEHHBIX MPaBUILHO MPaBUITLHO

3aJIaHUM. BBITIOJTHEHHBIX BBITIOJTHEHHBIX

3aaHuN. 3aJaHuN.

5.3.

3aganus 1J1s1 J1aOOPATOPHBIX 3AHATHI

(konmpoaupyemoie komnemenyuu — INK-3)
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JIaGopaTopHblii TPAaKTUKYM SIBIISETCS BaKHBIM 3JEMEHTOM OOYYeHHs, T.K. NPHUBHBAET
HaBBIKM CaMOCTOATENBbHOM paboThl Ha pa3luyHOM JIAOOpaTOpHOM OOOpPYIOBAaHUU U yMEHHE
M0JIb30BAThCS PA3IMYHBIMU IPHOOPAMHU U HHCTPYMEHTAMH.

IIpumep munosoii r1abopamoprou pabomei — «MaremaTndecKasi UMHTAILIIOHHAS! MOJICIIb
ONTHMAJIBHOTO OOHApYXHTENS W M3MEPUTENs AaTbHOCTH A0 Henuy. Llenpio nanHoW paboThI
apnsieTcs V3ydeHue NPUHIMIIOB OOHAPYKEHUS PATUOJIOKALMOHHBIX CHTHAJIOB, 3aBHUCHMOCTH
BEPOSITHOCTH TIPaBHJIBHOTO OOHAapY)KEHHsS CHUTHala OT OTHOIICHHWS CHUTHAI-IIYM, a TaKxke
M3y4eHHE UMIYIbCHOTO M3MEPHUTENS JAIBHOCTH JI0 LN M 3aBUCUMOCTH TOYHOCTU M3MEpPEHHS
TaTbHOCTU OT OTHOLICHUS CUTHAJI-IITYM.

Memoouueckue pekomenoayuu

Brimonnenue kaxxaoi 1ab0paTopHOi paObOThI CKIIAABIBACTCS U3 CICAYIOUINX ITAIOB.
1. CamocrosiTenbHas MOATOTOBKA CTYAEHTOB K paOote. Ilepen Hauamom paboOTBl CTYIEHTHI
JIOJDKHBI YETKO TPEACTABIATh ceOe 1eTb padoThl, 3HATh CXEMY, METO/ U3MEPEHHsI, (PH3UUECKYIO
CYIIHOCTb O)XMJAeMbIX pe3yibTaToB. JlokeH ObITh MOATOTOBJIEH HPOTOKOJ H3MEPEHUi,
COJZIep KALIMIA TaOIHIIBI JJIS 3aIIMCH PE3YIIbTaTOB M3MEPEHU M OCHOBHBIE PacYEeTHBIC (POPMYIIBI.
CryneHTbl, He MNOJArOTOBUBLIMECS K paboTe B COOTBETCTBUHM C ATUMHU TpeOOBAHUSAMH, K
BBITTOJIHEHUIO paOOTHI HE JOMYCKAIOTCSI.
2. IIpoBeneHue 3KcepuUMEHTa. DTOT 3Tal OCYIIECTBIISIETCS B COOTBETCTBUHM C METOJIUYECKUMHU
YKa3aHUSIMH, KOTOPBIE COJIEPXKATCS B ONMMCAaHWM K Kaxnoi padote. JlabopaTopHble M3MepeHUs
Ha CTEHJE CTYAEHT MOXKET HayaTb TOJBKO Iocje coOeceloBaHMsA C IpernojaBaTesieM |
MOJyYeHUsI COOTBETCTBYIOIIETO Jomycka. JItoOble W3MEHEHHs B CXEME MPOBOASTCSA IPH
OTKJIIOYEHUH CXEMbl OT MWCTOYHHMKA HaNpsyKeHHs. Pe3ynabTaTel U3MEpeHUs INpOBEPSIOTCS
MIPETIoIaBaTeIeM.

IIpu pabore B snabopaTopuu HEOOXOAMMO CTPOrO BBINOJHATH BCE IpPaBUJa TEXHUKU
0€30MaCHOCTH M YKa3aHUs MPEroJaBaTesl.
3. CocraBneHue oTyeTa 0 MpoAeIaHHON padoTe.

K oTuery o BhINONHEHHON paboTe NPEABABISIOTCS CIEAYIOLUE TPEOOBAHNUS:

OTuer MODKEH Cofep)kKaTh HCUEPIBIBAIOLINE JaHHbIE, KaKk O LEIH pabdoThl, TaK U O
pe3yabTaTax B CIEAYIOUIeH MOCIeI0BaTEIbHOCTH:
J 3aJJaHKeE;
cXeMa YCTaHOBKH M OMMCAaHUE METOJUKU U3MEPEHU;
MEPBUYHBIE SKCIIEPUMEHTAIIbHBIE PE3YJIbTAThI 32 MOANUCHIO IPETIOAaBaATENS;
pe3yabTaThl 00pabOTKH IKCIEPUMEHTAIbHBIX JAHHBIX, BKJItOYast rpauKy, TaOIHIIbL;
o011re BbIBO/IBI 0 paboTe U 3aKII0UYEHHUE, O KAUeCTBE UCCIIEI0BAaHHBIX MaTepHasoB.
Texkct oTyera A0OMKEH OBITh HAalMUCaH AakKKypaTHO M pPa300pyMBO OT pYKH WIH
MPEJCTaBICH B BUJAE pPACIEYaTKH, IMOCIE KOMITBIOTEPHOW BEpCTKH. B 000MX cirydasix TeKCT
JIOJDKEH TIPE/ICTaBIATh COOON JIOTMYEeCKoe H3JIOKEHUe cylecTBa Bompoca. Henomyctumo
npuBeaeHue QGopmyn, Tabmui 0e3 pa3bsCHEHHM Bcex 0003HaueHWH M cokpamieHuid. Ortyer
JIOJKEH OBITh MOHSATEH JUIS KaXK10T0 YUTAIOMIEro 0e3 KaKUX-THO0O0 JOMOIHUTENBHBIX BOIIPOCOB Y
COCTAaBUTENEN OTYETA.
4. Tlocne mpencTaBieHUs OTYETa CTYACHT JOJDKEH HMETh, KaK MHHHUMYM, IOBEPXHOCTHBIC
3HaHUS M0 KOHTPOJBHBIM BOIIPOCAM K paboTe, MMEIOIUMCS B METOJUYECKUX YKA3aHUAX, U EMY
BBICTaBJIsIETCsl OaJll, KOTOPBIM OlLIeHEHa JJaHHasi JabopaTopHas paboTa.

6. IIpomexxyTouHasi aTTecTanus
(konmpoaupyemoie komnemenyuu — I1K-3)
Cnucok 0CHOBHBIX 60NPOCOB K IK3AMEHY
1. Maremarnueckuii anmapar s MOJEIUPOBAHUS CUTHAJIOB, YCTPOHUCTB U CHUCTEM.
JIMHEeHHbBIe CHCTEMBI M UX MaTeMaTHYECKOE OITMCaHueE.
2. MaremMaTuueckue MOJIEIIM HETUHEHHBIX CHCTEM.
3. MaremaTuyeckue MOJEIU CIIy4YalHbIX BEJIMYUH, TPOLIECCOB U MOJICH.
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4.  Vcmonp3oBaHHE anmnapaTa KOMIUIEKCHOW OruOaromie A onucanus npeoOpa3oBaHus
Y3KOIIOJIOCHBIX CUTHAJIOB YaCTOTHO-CEJIEKTUBHBIMHU YCTPONCTBAMH.

5. Ksagparypsslii crioco6 npeacTaBiaeHUs] KOMIIEKCHOW OrMOarOIIeH.

6. Cxema monyueHUs KBaJApaTypHBIX  COCTaBISIOUIMX  KOMIUIEKCHOM  oruOaromieit
Y3KOIOJIOCHOTO CUTHAJIA.

7.  MogenupoBaHue 3JEMEHTOB IPUEMHOIO TpaKTa paAUOTEXHMUYECKHX CHCTEM C
MCIIOJIb30BaHUEM anapaTa KOMIUIEKCHON OruOaroIen.

8.  Mertoa uHTerpaga HaIOXKEHUS 7151 KOMIUIEKCHBIX OrMOArOIINX.

9.  MonaenupoBaHue HETMHEHHBIX 0€3BIHEPIIMOHHBIX TPEOOPA30BAHUMN.

10.  OO1ye DpUHLKIIBI MOAEIMPOBAHNS HETMHEWHBIX 2JIEMEHTOB METO/10M KOMIUIEKCHON
oruoaroIei.

11. JluneiiHOe M KBaJipaTUYHOE JIETEKTUPOBAHUE Y3KOIOJIOCHOTO CUTHAJIA.

12.  Anroputm npeoOpa3oBaHUs KOMILIEKCHOW OTHOAIONIEH aMIUTUTYAHBIM OTPAaHUIUTEIICM.

13.  Anroput™m npeoOpa3zoBaHHs KOMIUIEKCHON orubaromiel npu ¢pa3zoBoM JeTEeKTUPOBAHUH.

14. Ilpumep monenupoBanus nuudposoro nemoaynsitopa QPSK-curnana.

15.  Anroputm nmpeoOpa3oBaHUs KOMIUIEKCHON OTHOAOIIEH TPH MOJCIMPOBAHUN YaCTOTHOTO
JETEKTOpa.

16. OcHOBHbIE IOHATHSA MAaTEMaTUYECKON CTaTUCTUKU.

17. OmneHka BEpOATHOCTU CIIy4allHOTO COOBITHS.

18. OmnpeneneHue HEU3BECTHBIX MAPAMETPOB PACTIPEICICHUSI.

19.  DneMeHTBl perpecCHOHHOrO U AUCHEPCUOHHOIO aHAIN3A.

20. OueHuBaHUE XapaKTEPUCTUK CIyYalHbIX MPOLIECCOB U MOJEH.

21.  OcCHOBHBIE XapaKTEPUCTUKH CTATUCTUYECKUX OLEHOK.

22.  MerTo/bI OLIGHKH TTAPAMETPOB paCIpeesIeHHs: 0Ol 0aileCOBCKUII MOIX 0, OLIEHKA 10
MaKCHUMyMYy aroCTEPUOPHOM MIIOTHOCTH BEPOSITHOCTH, OIICHKA MAKCUMAJIbHOTO PaBAONOA00Ms.
23. JluHelHOE OLlECHUBAHUE.

24. MeTto HaUMEHBIIIUX KBAJIPaTOB.

25. MopnenpoBaHue CiIydyallHbIX BEJINYHUH.

26. MoaenupoBaH#e CIy4ailHBIX MPOIECCOB.

27. MonenpoBaHue CIIydyalHbIX MOJEH.

28. MopnenupoBaHue  CIy4yalHBIX TOTOKOB M  CHCTEM  MAacCOBOTO  OOCITY>KHBaHHS.
MatemaTuueckoe MOJEIMPOBAHUE KAHAJIOB PATUOTEXHUYECKUX MU TEIEKOMMYHHKAIMOHHBIX
CHCTEM.

29. MopenupoBaHue ClydyailHbIX BEJIMUYMH: METOJl HEJIMHEHHOTo mpeoOpazoBaHMsi, 00paTHOTo
(YHKIIUM pacnpeielieHNsl; METO/I Ha OCHOBE MpeoOpa3oBaHUsl HOpMAJIbHO pacipeieneHHbx CB.
30. Meron Helimana; MeTOl KyCOUYHOM alIIPOKCUMALIHH.

31. CpaBHuTeNbHas XapaKTEPUCTHKA METOJ0B MOJAEIMPOBAHNUS CITyYalHbIX BEIHUYMH.

32. MogaenupoBaHue ciay4ailHbIX BEKTOPOB.

33. Merop yCIOBHBIX paclpeaeaeHU.

34. Meton Heiimana, 0600111eHHBI HA MHOTOMEPHBIH Citydaii.

35. MoaenupoBaHue CiIyd4alHbIX BEKTOPOB C 3aJaHHONW KOPPEJSIIMOHHONW MaTpHUIEH.

36. MoaenupoBaHue rayCCOBCKUX CIy4alHBIX IIPOLIECCOB.

37. Metoapl HaxoxaeHUsI KO3()PUIMEHTOB (OPMHUPYIOMINX HEPEKYPCUBHBIX M PEKYPCHUBHBIX
(GuIbTPOB.

Memoouueckue pexomenoayuu npu nOO20Mo8Ke K IK3AMeHy
[ToaroToBKa CTYIEHTOB K 9K3aMEHY BKJIIOYAET MPOPAOOTKY JICKIINA, B TEUCHUE CeMeCcTpa
U HEMOCPEJICTBEHHYIO MOATOTOBKY B JHH, NMPEIIIECTBYIONIME 3K3aMEHY, BKIIIOYasi, KOHEUYHO,
MOATOTOBKY K KOJUIOKBUYMaMm, TECTHPOBAHMIO, BBIMOJHEHUIO JAOOPATOPHBIX pabOT U UX
3alluTYy.
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7.

Jl1s IOATOTOBKM K OTBETaM Ha SK3aMEHALIMOHHBIE BONPOCH! (OHM BBIJAIOTCS B KOHIE
CeMecTpa) CTYIEHT JOJDKEH HCIOJIb30BaTh HE TOJNBKO KypC JIEKIMH, HO M OCHOBHYIO U
JIOTIOIHUTENBHYIO JIUTEpaTypy MJs BbIpAaOOTKM yMEHHUs [aBaTh pAa3BEpPHYThIe OTBETHl Ha
IIOCTABJIEHHBIE BOIIPOCHI.

B xoze moAroToBku K SK3aMeHy CTYAEHTY HEOOXOIMMO oOpaiiaTh BHUMaHHE HE TOJIBKO
Ha YpOBEHb 3allOMMHAHHS, HO M Ha CTENEHb I[OHUMAaHMUS H3Y4aeMbIX BOIPOCOB. A 3TO
JIOCTUIaeTCs HE MPOCThIM 3ayYMBAHUEM, @ YCBOCHHUEM IIPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUI
aHAJINTUYECKUM MblluieHueM. Cle0BaTelbHO, HENOCPEACTBEHHAs IIOAIOTOBKA K SK3aMEHY
JOJDKHA B Pa3yMHBIX MPONOPLMSAX COYETaTh M 3alIOMUHAHME, M NOHMMaHUE IPOrpaMMHOIO
MaTepuaa.

Pacnpedenenue 6annoe mexkyuiezo, pyoexcnozo0 KOHmMpoasa u IK3amena

Ne Oomas 1-11 TOuKa 2-91 TOUKA 3 Touka
cymma
1. | Tekyumii KOHTPOJIb
ITocemenune 3aHsaTHI 10 3 3 4
OaioB Oata Oata Oata
Brmmonnenue u 3amura 21 7 7 7
71a00paTOPHBIX padoT Oan OaytoB OaJIoB OaytoB
2. | PyOe:kHblil KOHTPOJIb
TectupoBanue 15 5 5 5
OaioB 0asuioB OaIoB 0asuioB
KomnokBuym 24 8 8 8
Oata 0asuioB 0aioB 0asuioB
Hroro 70 23 23 24
0aJL10B oas1a o0as1a 0aj1a
3. | Ok3ameHn 30 min — 15, max — 30
0aJ10B 0aJL10B

Kpumepuu oyenusanus

IIpu ocBoennu nucumIIMHbl popmupyercss kommnereHuus [1K-3. YkazanHas komneTreHIus
(dbopMHpYyeTCst B COOTBETCTBHH CO CIIEAYIOUIMMH dTallaMu:
J ¢dbopMHUpoBaHHE U pa3BUTHE TEOPETUYECKUX 3HAHMM, MPEeTyCMOTPEHHBIX YKa3aHHOU
KOMIIEeTEeHIMeN (JIEKIIMOHHBIE 3aHATH, CAMOCTOSATENIbHAS paboTa CTYJICHTOB);
J NpUOOpEeTeHNEe M Pa3BUTHE TPAKTUYECKUX YMEHHH, MPETyCMOTPEHHBIX KOMIIETEHIHEH
(;mabopaTtopHble paboThI, cCAMOCTOATENbHAs paboTa CTYICHTOB);
J 3aKpeIuieHue  TEOPETUYEeCKUX  3HAaHWH, yMEHWH W  TNPAKTHYECKHMX  HABHIKOB,
MPETyCMOTPEHHBIX  KOMIETeHIMeW  (jJaboparopHble  paOOThl, MpPaKTHUKH,  BBITYCKHAs
KBaJIM(HUKAIIMOHHAs paboTa).

ChopMupoOBaHHOCTh KOMIIETCHIIMU B PaMKaxX OCBOCHHWS JaHHOW MUCIMIUIMHBI OICHHBACTCS
110 TPEXYPOBHEBOM IIKAJIE:

o 0a30BbIll YPOBEHb (OLIEHKA «Y/AOBJIETBOPHUTEJIBHO») SIBISIETCS 00s13aTEILHBIM /ISl BCEX
oOyyaromuxcs 1Mo 3aBepIIeHUN OCBOECHUS AUCLIUIIINHBL;
J NPOABUHYTHI  ypOBEHb (OLEHKA «XOPOWIO») XapaKTepU3yeTCsl IPEBBILICHUEM

MHUHUMAJIBHBIX XapaKTCPUCTUK C(I)OpMI/IpOBaHHOCTI/I KOMIICTCHIMU 110 3aBCPHICHUHU OCBOCHUS
JUCHHITIIINHBI,

L4 BBICOKHI YPOBCHb (OIIeHKﬂ «OT.TII/I'-IHO») XapaKTCPU3YCTCSI MAKCUMAJIbHO BO3MOXKHOM
BBIPAKCHHOCTBKO KOMIICTCHIHUU W ABJICTCA BaXXHBIM KAYCCTBCHHBIM OPUCHTUPOM I
CaMOCOBCPIICHCTBOBAHU .

KonTpoJb KypcoBbIX padoT
Kypcogas pabora He mpeaycMOTpeHa YICOHBIM TIJIAHOM.
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8. MeToanyeckue MaTepuaJibl, onpeaessiionme Npoueaypbl oleHNBaAHUS 3HAHUIA,

yMEHHﬁ, HABbIKOB U OIIbITA J€ATECJIBbHOCTH

KpI/ITepI/II/I OLICHKU Ka4YCCTBAa OCBOCHHA NUCHUILIMHBI IPUBCACHBI B ITPUJIOXKCHUHN 2.

Tabnuua 6. Pe3ynbprarel 0cBOSHHS y4eOHOI TUCIMITIIMHBI, MTOJUIeKAINE TPOBEPKE.

Pe3yabTaTsl OcHOBHBIE MOKA3aTeJIN OLEHKH Pe3yJIbTATOB Bua oueno4Horo
o0yueHust 00yueHus1 MarepuaJjia
(KkoMIIeTeHI[HH)
CrnocoGHOCTh 3HaTh: TpeOOBaHUSA TEXHUYECKHX periiaMeHToB | KommokBuym
MIPOBOAMTH aHAIM3 | HAa BBIIYCKAaeMbIEe M3CNUS MHUKPOIJICKTPOHUKH; | TecTupoBaHUE
NpUYMH Opaka npu | TEXHOJOrH4Yeckhue  (akTopbl,  BbI3bIBatole | BeimonaHenue
W3TOTOBJICHUH MOTPEIIHOCTH U3TOTOBJICHUS u3zenuii | 1abopaTopHbIX padboT
I/I3Z[€JIHI>1 MUKPOIJICKTPOHUKHA METOAbI OLCHKU
MUKPODJIEKTPOHUKH | IPUTOJHOCTH u BOCIIPOU3BOANMOCTH
u JIaBaTh | TEXHOJOTUYECKHUX MPOILIECCOB MPOU3BOJICTBA

PEKOMEHIallUKU  I10
UX YCTPAHEHUIO U
MPEAYIPEKICHUIO
(IIK-3)

73 (SN 0707t MUKPOIJICKTPOHUKH.

YMmerb: UCII0JIb30BaTh CTaHJIapTHHIC
KOMIIBIOTEPHBIE MpOrpamMMbl At 00pabOTKU
CTaTUCTUYECKUX JaHHBIX; ONPEENATh MPUYNHBI
OTKJIOHEHMs TapaMeTPOB T'OTOBOTIO H3JAEIUsS OT
3a/laHHBIX; AaHAJIU3UPOBaTh IPEMJIOKEHUS 10
W3MEHEHUsAM B TEXHOJIOTMYECKHMX Mpoueccax M
NPEIYNPEXKACHUIO U TUKBUAALMU Opaka B
IIPOU3BOJICTBE U3IEIUN MUKPOIEKTPOHUKH.

Komnoksuym
Brinosinenue
J1a00paTOPHBIX padOT

Baapers: CTaTUCTUYECKUM AHAIIN30M
MapaMeTpoB TEXHOJIOTMYECKHUX onepanuii;
BBISIBJIEHUEM u YCTpaHEHHUEM MPUYUH

OTKJIOHCHHS MapaMETPOB TEXHOJIOTUICCKUX
onepaunﬁ OT 3aJJaHHBIX; BHCCCHUCM W3MEHEHUI
B TCXHOJOTHYCCKYIO JOKYMCHTAIHIO.

Komnoxksuym
Beinonuenue
71a00paTOpHBIX paboOT
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9. Y4yeOHO-MeTOANYECKOE O0ecTiedeHHne TUCIIUTIIUHBI (MOIYJIs1)

OcHoBHas1 JiUuTEpaTypa
1. enyxun O. V. MoaenupoBanue WHGOPMAIMOHHBIX CHCTEM. YUeOHOE MOCcOOue I BY30B.
M.: [Nopsiuas JIAHUS - Tenekowm, 2012. (B CBOOOJIHOM JIOCTYTIE)
https://www.twirpx.com/file/754374/
2. Jloy A.M. Kenpton B.Jl. Umurtanimonnoe moaenmupoBanue / A.M. Jloy-3-e uzn. — CIIG.:
[Tutep, 2004. (B cBoGoHOM noctyne) https://www.twirpx.com/file/1746669/
3. ®enopos N.b. UndopmanmoHHbIe TEXHOIOTHH B PAIMOTEXHUYECKUX cucTemax. M.: 3n-Bo
MI'TY um. H.D.baymana, 2011.
4. Npsxonos B.I1. Matlab u Simulink mns pagnounxenepos. M.: JIMK Ilpecc, 2011.

JlonoiHUTeILHAS JTUTEpPaTypa
1. Bopucos I0.I1., Banyes A.A., Escukos I0.A. MoaenupoBaHue ayJMOyCTPOICTB M CHCTEM
METOJ0M KOMIUIEKCHBIX aMIiuTy 1. — M.: M3natensctBo MOU, 1991.
2. bopucos IO.I1., EBcuxoB l0.A., O6pesko I'.B., Uwmkua B.M. COopHHK 3amad 1o
ABTOMATU3UPOBAHHOMY IPOCKTUPOBAHUIO YCTPOMCTB M cucteM. — M.: M3marensctBo MDU,
1981.
3. EscukoB 10.A., UYanypckuii B.B. IIpeoOpasoBanue cinyyallHBIX MPOILECCOB B
paaMOTEXHUYECKUX yCcTpoiicTBax. — M.: Briciias mkona, 1977.

Iepuoguyeckue u3gaHus
[lepeuenp neproanUecKuX U3AaHUM, oaydaemblx Oubamorekoir KBI'Y, B koTOphIX
CTYICHT MOET 03HAKOMUTHCS C COBPEMEHHBIMU JIOCTHKEHUSMHU B 00JIaCTH PaIUOTEXHUKHU:
e KypHan TexHH4YeCKON PU3UKY;
e MUKpORJIEKTPOHUKA;
e Panuo;
e II3BecTus BhIcMX yueOHBIX 3aBefeHuil Poccun. Paanosnekrporuka.

HNuTepHeT-pecypcnl
http://lib.kbsu.ru/ — bubnnoreka KbI'Y
https://elibrary.ru/ — HayuHast anekTpoHHas Oubanoreka
http://jre.cplire.ru/ — >xypHas paaro3IeKTPOHUKN
http://shemu.ru/ — paguo cxemsbl U CTaThU.
http://www.radioliga.com/ — xxypHan «Paauoito0ouTenby

10. IIporpammHoe oGecnieueHue cOBpeMEeHHbIX HH(POPMAIIHOHHO-KOMMYHHKALMOHHbBIX
TEXHOJI0T Uil

l. CTyaeHTBl UMEIOT JOCTYN K €JUHOMY OOpa3oBaTelbHOMY IMOpTaly, I/le MOTYT B
OTKPBITOM  JIOCTYII€  IIOJIb30BaTbCs  pecypcaMu  y4yeOHO-METOJIMYECKOH  JIMTepaTyphl,
SBISIOIIUMUCS pa3padoTkamu Benymux BY30B Poccun.

2. Jlnsg peTUHIOBOrO KOHTPOJIS MUCIOJB3YETCSI CUCTEMA KOMIIBIOTEPHOTO TECTUPOBAHHUS
Ha 0a3e mporpammHoro obecrnieuenuss Moodle.

3. Ilpu BbIMONHEHUU JaOOPATOPHOTO MPAKTUKyMa CTYJEHTHI B 00S3aTELHOM MOpSIKE
MPOBOASAT OOPabOTKY SKCIEPUMEHTAJIBHBIX JaHHBIX C IMPUMEHEHHEM MPOTPaMMHBIX Cpe
Microsoft Exell, MathCad.

4. B pamkax oOecnieueHus IPUMEHEHHSI KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM
IIPOLIECCE  HMMEIOTCS  CHELMAIM3UPOBAHHBIE KOMIBIOTEPHBIX KJlacca C  COBPEMEHHBIM
MIPOrpaMMHBIM 0OecTieYeHUEM 1 UMEIOIIUM BbIX0l B IHTEpHET.
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11. MarepuajJbHO-TeXHHYECKOe 0OOecredeHrue 1 CIUTIIUHbI
MarepuanbHO-TEXHHUECKYIO 0a3y AJIsl MPOBEICHUS 3aHATUH 110 TUCIHUIIMHE COCTABIISIOT:
J CHelMaTM3UpPOBaHHAsl  ayJUTOPHs, HCHOJb3yemass NpU  TMPOBEACHUU  3aHATHH
JICKIIMOHHOI'O THIIAa, OCHAIlICHHAaA MyJIBTI/IMeI[I/II\/JIHBIM IIPOCKTOPOM M KOMIUJICKTOM allliapaTypsbl,
MO3BOJISIFOIICH JJIEMOHCTPUPOBATHh TEKCTOBBIC U Ipa)UuECKUe MaTEPUAITHI;

. pabouee MeCTO MpenoaaBaTes;
o pabouune mMecTa CTyJCHTOB.
MynbTUMeMiHAS TIPE3CHTALMS, COIPOBOXKIAIOMIAs JICKIIHIO, T03BOJISIET IPEIOJaBaTeNIo
AKICHTHPOBATh BHUMAHUC CTy,IIeH‘IeCKOﬁ AYJUTOPHUH HA KIIFOYCBBIX BOIIPOCAX JICKIIUU.
JucuumHa odecrieueHa:

J TECTOBBIM MaTepHaJaMU B AJIEKTPOHHOH oOyuaromieit cucteme «Moodle» (OTKpbITHII
YHUBEPCUTET);

° KHWKHBIM (POHIOM OMOIHMOTEKH;

J AJIEKTPOHHBIMHU BEPCHUSAMH JIEKIMIA U YI€OHHKOB.

CryneHTsl UMEIOT JOCTYyN uepe3 IHTepHeT 10CTyn K 2JIEKTPOHHOM 00yJarouieil cucreme
«Moodle» (OTKpBITBIIl YHUBEPCHUTET), KOTOPAst MO3BOJISET Pa3MelaTh MIEKTPOHHBIC YIeOHbIE
KypChl B CBOOOJTHOM JOCTYIIE JUIsl CTYJCHTOB YHUBEPCUTETA.

[Ipu npoBeneHnM 3aHATUI JIEKIUOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCIIONIb3YIOTCS:
JIUUEH3UOHHOE NPOZPAMMHOE ODecnedenue u c60O0OHO PACHPOCMPAHAEMbLE RPOZPAMMDbL:

o Microsoft Office munensus: oroBop Nel35 or 22.05.2018, moroBop Ne n-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, moroop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015, noroBop
Ne 1/01-12 ot 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, cepruduxar ot 20.04.2009, ceprudukar
ot 18.06.2008, ceprucdukar ot 12.10.2007, ceprudukar ot 14.03.2007,

. apxuBatop 7z, Adobe Acrobat Reader nuueHsus: mpemocTtaBisieTcss O€CIUIaTHO Ha
ycioBusx 1o aapecy https://www.adobe.com/ru/legal/terms.html;

° Mozilla  Firefox nunensus: GPL/LGPL/MPL, Google Chrome nuieH3us:
IIpeJoCTaBiIsAeTCsl OeclIaTHO Ha YCIOBMSX JIMIIEH3MOHHBIX COIJIAIIEHUH Ha MpOorpaMMHOE
obecrieyeHne c OTKPBITBIM MCXOJTHBIM KOJIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

Jlist CTYZIEHTOB C OTPAaHWYECHHBIMH BO3MOKHOCTSIMH 37I0OPOBBSI CO3/IaHBI CIICIHATbHBIC
yclaoBUA A TmostydyeHus oOpasoBanus. Crienualn3MpOBaHHOE IMOMENIEHHE A HWHBAJIHMJIOB
pacriosioxeno 1o anapecy: 360004, KaGapnuno-banmkapckas pecmyOnuka, 1. Hampuwk, yi.
YepusblieBckoro, 173, rnaBHbIi ydeOHBIN KOpIyC YyHUBEpcuTeTa, ayauropus Nel45.

B mensx MOCTYymHOCTM TIONMyYeHHUsS BBICIIEro 00pa3oBaHHs 10 00pa30BaTENbHBIM
nporpaMMaM HHBAIMJAMM M JMIAMH C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMHU  3JI0POBbSI
YHUBEPCUTETOM 00€CTIeunBaeTCs:

L4 aHLTepHaTHBHOﬁ BCpCHCf/'I O(I)I/ILII/IaHLHOFO caiita B ceTu ((I/IHTCpHeT» JJIS CJ'IS.60BI/II[}IIJ_II/IX;
L4 MPUCYTCTBUC ACCUCTCHTA, OKa3bIBAOIICTO 06yqa101ueMyc51 HCO6XOIII/IMYIO IMIOMOIIb,
L4 IJId UHBAJIMAOB W JIMI C OIPAHUYCHHBIMU BO3MOXKHOCTAMU 3HO0OPOBBA IO CIYyXYy —

TyOIupoBaHUE BCIYX CIPABOYHOW MH(MOPMAIIMK O PacMCaHUU YIeOHBIX 3aHATHHA, OOeCTIeYeHIE
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHS HH(OPMAIINH;

J JUIs WHBAIMIOB W JIMI C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI, HMEIOIIUX
HapylLIeHUs] OMOPHO-/IBUraTelIbHOTO amnmnapara, CO3/JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBHS
o0ecrneunBaoIIe BO3MOXKHOCTh O€CHpEensITCTBEHHOTO JOCTyna oOy4aroumxcs B ydueOHbIE
MOMENICHUS, OOBEKTY MUTAHMS, TyaJeTHbIE W JPYrHe IOMEIICHHsS YHUBEPCHUTETa, a TaKKe
peObIBaHUS B YKA3aHHBIX TIOMEIIEHUSAX (HAIMYME PACIIMPEHHBIX JBEPHBIX MPOEMOB, MOPYUYHEH
U IPYTUX TPUCTIOCOOJICHUI).
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Ipuioxkenne 1
Jluct n3MeHeHui (onojHeHui) B pabodeil mporpamMmme
JTUCHUTITUHBI (MOYJIs1)

b1.B.[1B.09.01 <MATEMATHNYECKOE MOJAEJINPOBAHUE
3JIEKTPOHHBIX YCTPOMCTB»
1o HanpapyieHuto noaAroToBku 11.03.03 KoncrpyupoBanue u TeXHOJIOTUSA 3JIEKTPOHHBIX
CpeACTB HAIPABJICHHOCTD (TTPOQHIIb)
KoHcTpyupoBaHHe U TEXHOJIOTHS PATU03JIEKTPOHHBIX cpeacTB HAa 20 — 20 y4yeOHBIN TOA

Ne n/m JuemeHT (myHkr) PII/{ Ilepeuennb IIpumeyanue
BHOCHMBIX
H3MeHEeHU

Obcyocoena u pekomeno0o8ana Ha 3ace0anu Kageopul
DICKTPOHUKH U NHGOPMAITMOHHBIX TEXHOJIOTHA,
poTOKOJI Ne OT « » 2020 .

3aBenyrommii kadenpoi /P.III. TemeB  /

[IOAIINCH pacudpoBKa MOAMTUCH nara
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KpnTeplm OI¢HKH KaveCTBAa OCBOCHHUA NUCHHUITJINHDbI

IIpuio:xxkenne 2

Kon KPUTEPUU U IOKA3ATEJIN ONEHNBAHMUS PE3YJIBTATA OBYUYEHMUS
KOMIIeTeHIIUH - "
Ilxaja no TpaIMUUOHHOM NATHOANIBLHOM cUCTeMe
PE3YJIBTAT B = I =
a30BbIil ypOBEeHb OBMHYTHIH| "
OBYYEHUA yp POABHILY Bbicokuii ypoBeHb
YAOBJICTBOPHUTEILHO YPOBEHb
0 TUCHUIIIHHE HEIONMYCK | HEYAOBJETBOPHUTEJIBHO OTJIU4YHO/ 1u. 3a4eT
/and. 3ader xopomo/ 1ud. 3a4er
(Moay.J10)
Ixana no 6a/11bHO-PeTHHIOBOI cUcTeMe
0-35 36-60 61-80 81-90 91 -100
3HaTh: TpeOOBaHUA OTCYTCTBHUE 3HAaHUM 0O: HETIOJIHBIE 3HAHUS O: B ILEIOM  YCIEHIHBIE | MOJHOCTBIO
TEXHUYECKUX - TPHUHIUNAX pabOThI - NpPUHIOUNAX paboTHI 3HaHUS O: c(hopMHUpOBaHHBIC
peTIaMeHTOB Ha YCTPOMCTBA, YCTpPOMCTBA, - TpUHOHNAX PabOTHl | 3HAHUA O:
BBIIIyCKaeMble U3JENINSA BO3MOXHOCTSIX CPEICTB BO3MOXXHOCTSIX CPEICTB YCTpOICTBa, - TpUHOHNAX PabOTHI
MHUKPOAJIEKTPOHUKH; KOHTPOJISl TEXHUYECKOTO | KOHTPOIISl TEXHUYECKOTO | BO3MOXKHOCTSX CPEICTB YCTpOICTBA,
TEXHOJIOTHUECKUE COCTOSIHUS COCTOSIHUS KOHTPOJISI TEXHUYECKOTO | BO3MOYKHOCTSIX CPE/ICTB
NK-3 (baxTopsl, Paano3IEKTPOHHON panno3IeKTPOHHON COCTOSIHUS KOHTPOJISI TEXHUYECKOTO
Criocoben BBI3BIBAIOIITHE anmnaparypsl; anmaparypsl; Paano3IEKTPOHHON COCTOSIHUSA
DOBOLITE TIOTPEIIHOCTH He suaer | MeTojax 00paboTKM | - MeTojgax oOpabOTKH | ammaparyphl; PaJIHOAIIEKTPOHHOM
p A U3TOTOBJICHUS I/I3,I[€J'IHI>1 PE3YyJIbTATOB U3MCPCHUN PpeE3yJIbTaTOB U3MECPCHUN - MeToJaax 06pa60TKI/I anmnaparypesl,
aHanmu3 o
6 MHUKPOAJICKTPOHHKH; C HCIIOJB30BaHUEM C HCIIOJIb30BaAHHUEM PEe3ynbTaToOB U3BMEPEHUU -  MeToxax O6pa60TI(I/I
OpUYHH Opaka METOTEI P CpEeJICTB CPEICTB C HCIOJb30BaHHEM Pe3yJbTAaTOB U3MEPEHUN
npu BBIYUCIIUTEIILHOU i
I/IEFOTOBH@HI/II/I HPHTOAHOCTH " TeXHI/fIiII/I S TB:;qI?pfl?lf e oo i Cpenorg e
—— BOCIIPOM3BOJUMOCTH : : iz’SHHI;I?;TeHBHOH CpeacTs 5
TEXHOJIOTUIECKUX ) BBIMHCIITEIEHOH
MUKPO3JIEKTPO TEXHUKU.
IIPOLIECCOB
HUKH U JaBaTh .
IIPOU3BOJICTBA U3AEIIUN
pexomMeHnanu
U 1o x| MHKDOOJIEKTPOHHKH.
YCTPAHEHHIO H YMeTh: UCNIONIB30BaTh OTCYTCTBUC WM | HEOCTaTOYHOE YMEHME: | B IIEJIOM  YCIEIIHOE | MOJHOCTBIO
npesympexce CTaHJapTHBIE JaCTUIHOC YMCHHUE: - paborath C | yMeHue c(hopMHUPOBAHHOE
KOMITBIOTEPHBIE - pabotarthb € | BKCIUTyaTalMOHHOM - paboTaTh Cc | ymeHue
HUIO. - N .
NIPOTPaMMBI UL OKCIUTyaTallHOHHOU JIOKyMEHTalen 10 | DKCIUIyaTallMOHHOMN - pabotats c
00paboTkH He ymeer AOKYMCHTALMCH IO | TeXHHUYECKOMY JOKyMEHTaIeH MO0 | SKCIUTyaTaIl[OHHOMN
CTaTUCTUYECKUX TCXHUYICCKOMY 00CITy>KNBaHUIO TEXHUYECKOMY JIOKyMEHTalMen o
JIaHHBIX;  ONPENEINIATh 00CITy)KUBAHHIO PaavolIEKTPOHHON 00CITyKMBaHHIO TEXHUYECKOMY
NPUYUHBl  OTKIOHEHHS PaanO3IEKTPOHHON anmapaTypsl, Paano3AEKTPOHHOU 00CITyKMBaHHIO
apamMeTpoB FOTOBOTO alrapaTypel, - UCIIOJB30BaTh CPEACTBA | almaparyphl, PaanodIEKTPOHHON

n30CInsA OT 3aJaHHBIX,

- UCIIOJIB30BaTh CPEACTBA

HU3MEPCHUA JUIA

- UCIIOJIb30BAaTh CPEACTBA

anmnapaTypsl;




Kon
KOMIIETeH I

KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUS

lxaja no TpaaUIHOHHONH NATHOANIBLHOM cUCTeMe

PE3YJIbTAT — —
OBYYEHUSI Ba3oBblii ypoBeHb IpoaBuHyTHI Bricokuil ypoBerb
MO JUCHMILIHHE HEJAONMYCK | HEYAOBJIETBOPHUTEIbLHO YAOBICTBOPHTEALHO ypoBent orimuHo/ qud. 3auer
/aud. 3auer xopomo/ 1ud. 3auer :
(Mony.J10)
IIIxana no 0a/JJIbLHO-PEITHHIOBOI cHCTeMe
0-35 36-60 61-80 81-90 91 -100

aHaIN3UPOBATh HU3MEpEeHUs JUIS | KOHTPOJISI TEXHUYECKOTO | W3MEpEeHUs JUIL | - UCIIOJIB30BaTh CPEJCTBA
MPENT0KEHUS 110 KOHTPOJIAI TEXHUYECKOT'O COCTOSAHUA . KOHTPOJIA TEXHUYECKOI'O HU3MEPCHUA JUIA
H3MEHEHHSIM B COCTOSIHUS 3 PaIrodIeKTPOHHON COCTOSTHUS 3 KOHTPOJISI TEXHHYECKOTO
TEeXHOTOIHUECKIX PpanuodIeKTPOHHON annapaTypsl. Ppanuo3IeKTPOHHOH COCTOSTHHSA 3
nporeccax " anmnapaTypsl. anmnapaTypsl. PanrodIeKTPOHHON

anmapaTypel.
MPEAYNPEXACHAIO U
JUKBHIAIUH Opaka B
MIPOU3BOJICTBE M3AEIINN
MHUKPOIJICKTPOHUKH.
Baapern: OTCYTCTBHE HaBBIKOB | HEIOCTATOYHOE HaJIn4yKe HaBBIKOB | yCHEIIHOE BIaJeHHUE:
CTaTUCTUYCCKHUM BJIaJICHUA: BJIAICHUC! BJIaACHUAA: - C-)KCHJ'IyaTa]_[PIeﬁ
aHaJIM30M IIapaMeTpOB - JKCILTyaTanuen | - SKCIUTyaTanuei | - SKCILTYaTalMeH | paguodNeKTpOHHOM
TEXHOJIOTHHCCKUX Ppano3JIEKTPOHHOM Paaro3JIEKTPOHHON Ppaino3JIEKTPOHHOM anmapaTyphl;
onepanuu, anmaparypsl; anmaparypsl; anmaparypsl; - cOOpKOI 1 HACTPOHKOM
BBIABJICHHEM u - cOOpKoOif M HACTPOHKOH | - COOpPKOH M HACTPOHKOH | - COOPKOIf M HACTPOHKON | pamuO>IeKTPOHHOM
YCTPaHCHHACM TIpUHNH He PaIHOdIEKTPOHHOM PaIMOdIIEKTPOHHOM PaIMO3IEKTPOHHOM anmaparypel.
OTKJIOHCHHA pnajeer | ANNapaTyphl. arnmaparypal. arnmaparypsl.
rapamMeTpoB
TEXHOJIOTHYECKUX
onepauui oT
3aJ[aHHBIX; BHECCHUEM
HU3MEHEHUH B
TEXHOJIOTHIECKYIO
JOKyMEHTAIIHIO.
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