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rojia 00y4eHwusl.

PabGowyas mporpamma cocraBieHa C y4eToM (eAepaJbHOr0  TOCYAapCTBEHHOTO
00pa30BaTeNLHOIO  CTaHJApTa BbICHIETO O00pa3oBaHMsA [0 HAINPABICHUIO IMOATOTOBKU
11.04.01 PagnorexHuka, yTBEpXAEHHOTO TNpUKa3oM MuHHCTEpcTBa 00pa3oBaHUs U HAYKH
Poccutickoit ®enepamuu «19» centsadps 2017 r. Ne 925.



Conep:xkanue

1. 1lenb u3agaud OCBOCHUS AUCITUTUTHHBL (MOJIYITIS) c.uvveeenvreeenereennireesireesueeesneeesneeenaseesnaseesnnneennns 3
2. Mecto mqucturmuabl (MOAYs) B CTPYKTYPE OITOIT BO......eviiiiieciieceeeeeeeeeeeeee e 3
3. TpeOGoBaHus K pe3yibTaTaM OCBOCHHS TUCIHITTHHBI (MOYII) «..veveenverureneeeieenrenueeieseesseenneennes 3
4. ConepkaHHE U CTPYKTYPA TUCITUATIITHHBI (MOILYTISN) veeuvveeeereeeereeeereesureesseeesseeesseeessseessseesssseess 4
CmpyKmypPa OUCYUNTUHBL (MOOYVIISL) «..oenveeeueeeeeesreesueesseesstesseenseesssessseesseeseessseeaseessseesseesssesnseessseens 5
5. OueHouHbIe MaTEePHUAIIBI ISl TEKYIIETO U PYOEKHOTO KOHTPOJIS YCIIEBAEMOCTH U
TIPOMEKYTOUHOM ATTECTALIHM ....eeeuuereeeeenirreeeeauirreeesassteeesaasseeessssseeesanssseeesssssteesssssseeesasssneeesssssseeesnmsees 7
b T R L 01 1 0) (4237 0 PSPPSRt 7
Bonpocul, 6bIHOCUMBLE HA KOTTIOKBUYM ......eeruveeuieaieenieerieenieeeitesiee st esiee et esseesteesaeesseesseesneenaneeas 7
5.2. OOPa3LBl TECTOBBIX 3AIAHMM ....uvveeeurreerrreenreeenseeesseeessseeessseeessseeassseeassseessssessssssessseesssseesnnses 9
Memoouueckue pekomenoayuu no NOO2OMOBKE K MECHUPOBAHUIO ........veeeeeveersereersrreerarreenareennanes 11
KPUMEPUU OUCHUBAHUS ........cooeeeieeeiiieeeeee ettt ettt e et e e st e e s et e e e e s asaeeeennseees 11
5.3.  3agaHus IS TA00OPATOPHBIX BAHITHH ....eeeuvieiieeiieiieereenieesteenteeeseessaesseesseessseesssesnseessseans 11
6.  IIPOMEKYTOUHAS ATTECTALIHS «.cc.nuvveennreeenrieenutteenuteeeniteeenueeeesaeeeesteessteesasaeesaseeesaseeesaseesasseesnnneens 12
7. KOHTPOIID KYPCOBBIX PAOOT . uvveeeutreerurreertieentteesueeesseeensseeensseesnsseesssseessssesssssessseesssseessseesssees 14
8. Metoauueckue MaTepHalbl, OMpPEAeIoNnne IPOLEeayPhl OLIEHUBAaHUS 3HAHUN, YMEHUH,
HABBIKOB M OIIBITA JESTEIIBHOCTH «...eeuvveeuteenreeureentteenseenseeaseensseesseenssesaseessseesseesssesnseesseeeseesseesseesseeens 14
9. Y4eOHO-METOAMYECKOE 00ECTICYCHUE TUCIUTUTHMHBI (MOMYIIL) «.uveenereenieeereeseenieeeeeesiresseenaeens 16
OCHOBHASL IUMEPAMYD A c....eeeneeeaeeeeeieeeeiieeesiiee et e esiteesseteessteeesaesssseesssteesssaeessseeesssaeessseeennseesnnses 16
JIONOTHUMENOHASL TUMEPAMYDA ...ttt ettt ettt e ettt e st e sttt e st e e eabeeseneee s 16
TICDUOOUUCCKUC UBOAHUSL........eeeeeeeeeeeeeeeeieeeeiee e etee e et e et e s eteeeaaeessbeesatbeesssteesaseeesaseeennseesnnnes 16
HTHIN@DHEIMI-DOCYPCBI ...ttt ettt ettt et e ettt e st e e st e e sabeeenanee s 16
10.  TIporpammuOe oOecrieueHne COBPEMEHHBIX HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOIIOTHIH «..ceeuutteeitteeeitte et e ettt ettt et e e ettt e bt e e e bt e e st e e e bt e e e abte e e bt e e s abteeeabteeeabeeeesbaeeanbeeenbeesneeeenne 16
11.  MarepuaibHO-TEXHHYECKOE O0CCTICUCHUE TUCTIHIIIIIHB .......eevveenrerrenreeneenirenseesesseenseeeensnens 17
Jluct u3mMeHeHuii (AONnoIHEHMI) B pabouel mporpaMMe AUCHUTITHHBL (MOIYIIS) . ..eeeuveerureeveereeennnens 18



1. esab u 321244 OCBOCHUSA TUCHUILIMHBI (MOYJIs1)

Leab0 ocBOeHMs JAUCHUIIMHBI SBISIETCA OCBOCHHE METOJIOB MOJIETUPOBAHUS
PaIUOTEXHUYECKUX YCTPOMCTB U CUCTEM IPU JACUCTBUU HA HUX PAJUOCUTHAIIOB U MIOMEX.

OcHoBHbIC 3aJa4¥ JUCHUILUIMHBI SBIIIIOTCS H3Y4YEHHE METOJO0B MOJEIHUPOBAHUS
CUTHAJIOB U MOMEX MpPU KOMILJIEKCHOM OIMCAHWU BXOJHBIX PaJUOCHUTHAIIOB U MOMEX, a TaKkKe
AIIEMEHTOB CTPYKTYPBI PaAHOYCTPOICTB, COCTABISMIONIMX 0a3UC MPOCTEUINX (PYHKIIMOHAIBHBIX
3JIEMEHTOB.

W3yuenne NUCHUIIMHBI HAIIPABJICHO HAa MOJATOTOBKY CHELHAINCTOB, CIIOCOOHBIX pelaTh
npo0sieMbl, BO3HUKAIOIIME TPHU OSKCIUTyaTalldd W3AENTUN SJICKTPOHHOW TEXHUKU C YUETOM
o0macT, THUIOB MW 3a7ad  NpPO(ECCHOHATBHOW  JEATEIBHOCTH B COOTBETCTBUU  C
npodeccnoHaNbHBIMU CTaHAAPTAMMU:

- 06.005 «CnemuainucT MO JKCIUTyaTallMd PaguO3JIEKTPOHHBIX CPEACTB (MHXKEHEp-
AJIEKTPOHMK)», YTBEP)KIEHHBIM NpUKa3oM MuHuCTEpCTBA TpyAa W COLUAIbHOM 3aIMThI
Poccutickoit @enepannu ot 31 urons 2019 roga N 540n (3apeructpupoBan B Muntocte PD 28
asrycra 2019 roaa, peructpaunonssiii N 55756).

- 40.058 «MmxeHep - TEXHOJOr MO TMPOM3BOJACTBY H3JAEIUI MUKPOIIECKTPOHUKH,
VTBEpXKACHHBIA TMpHKa3oM MuUHUCTepCTBA TpyAda M COLMaIbHOW 3amuThl Poccuiickoit
®Oenepannn ot 03.07.2019 1. Ne 480n (3apeructpupoan Muntoctom Poccuu 29.07.2019 1. Ne
55439).

2. Mecto aucuumimasl (Moay.as) B crpykrype OIIOII BO

JucnunnuHa BkiIOYeHa B 0a30Byr0 4yacth b1.0.01 ydeOHOro miaHa mo HampaBJICHHIO
noarotoBku  BO  11.04.01 Paauorexnuka mpodunb: «VHTErpupoBaHHBIE  CHUCTEMBI
0€30IMaCHOCTH C pacTpeIeTICHHON apXUTEKTYPOii».

[Ipu ocBOCHMH TUCIUIUIMHBI 00YYAIOIIUNCA CMOKET YaCTUYHO IPOAEMOHCTPUPOBATD
cnenyromue 0000eHHbie TpyAaoBbie QyHkiuu (OTD):

- DKcmyaTanus PaaHodJIeKTPOHHON ammapatypsl (MpoecCHOHAIBHBIN CTaHAApPT
06.005 «CrenranucT Mo 3KCIUTyaTallid PaguodJIeKTPOHHBIX CPENICTB (MHKEHEP-IJIEKTPOHUK)Y,
koA B, ypoBens kBanupukanuu - 7);

— Pa3paboTrka eIMHUYHBIX TEXHOJOrMYEeCKHX TMPOIECCOB W PeKOMEHIAUuii Mo
YCTPAaHEHHI0 U TpPeayNpe:kIeHn0 Opaka B NPOU3BOACTBE WU3JeJHil MHKPOIIEKTPOHUKH
(mpodeccuonanbubiii ctangapt 40.058 «MmxeHep - TEXHOJOT MO MPOU3BOJCTBY W3AEITUN
MUKPOIJIEKTPOHUKINY, KOJl B, ypoBeHb KBanupUKauu - 7)

MeToael U CpeiCTBa, WCIOJIB3YEeMbIC MPH W3YUCHHH TUCIHIUIMHBI «MareMaTH4ecKkoe
MOJICTTUPOBAHUE PATUOTEXHUUECKUX YCTPOHCTB M CHCTEM» HMMEIOT KaK CaMOCTOSTENbHOE
3HAUEHUE, TaK U UCIIOJB3YIOTCS B TAPAUICTHLHO N3YIaeMbIX TUCITUTUINHAX.

JucuunnuHa Oa3upyeTcss Ha 3HAHUSAX, paHee TMPUOOPETeHHBIX CTYACHTaMU TpU
W3YYCHUN JUCHHMIUIMH: Marematudeckuii aHanmm3; JuddepeHnuanbaple W WHTETpaIbHBIC
ypaBHEHHUS; DJIEKTPOHUKA; MaTepHralibl U KOMIIOHEHTHI SJIEKTPOHHBIX cpencTB; OCHOBHI TEOpUHU
CUTHAJIOB.

3. TpebdoBanus K pe3yJbTaTaM 0CBOEHMSI AUCUMILIMHBI (MOXYJIs1)
[Iporniecc n3ydeHne AUCUMILTUHBI HAMIPAaBJIeH Ha (HOPMUPOBAHKE PIIEMEHTOB CIIETYIOIIUX
komnereHmii B cooTBerctBUU ¢ PI'OC BO um OIIOII BO no paHHOMY HampaBJIEHUIO
MOATOTOBKU:

- Crioco0eH ympaBIsiTh MPOSKTOM Ha BCEX ATamax ero ku3HeHHoro 1ukia (YK-2);
- CnocobeH pa3palaThiBaTh U MPUMEHSTH CIIEHUATU3UPOBAHHOE TPOTrPAMMHO-MaTeMaTHYECKOE
oOecrieyeHue s MPOBEICHHSI UCCIICAOBAHUM U perieHust nHkeHepHbIX 3a1au (OI1K-4).

B PE3YIbTATC U3YUCHUSA NJUCHUIIIIMHBI CTYACHTBI JOJI’KHBI:

3HaTh: METONBI  pacyera, TPOCKTHPOBAHMSA, KOHCTPYMPOBAHUS W  MOJEPHH3ALUHU



paIMOTEeXHUYECKUX YCTPOMCTB W CHCTEM C UCIOJB30BAHMEM CHCTEM aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHUS M KOMITBIOTEPHBIX CPEACTB.

YMeTh: OCYIIECTBIIATh BEIOOP HAMOOJIEE ONTUMATBHBIX MPUKIIATHBIX MPOTPAMMHBIX TTAKETOB JJIs
pEIIeHUs] COOTBETCTBYIOIIMX 3a/1a4 HAYYHOU U 00pa30BaTEIbHOMN JACATEIBHOCTH.

Bnagerb: COBpEeMEHHBIMH TPOTPAMMHBIMH CPEICTBAMH MOJEIHPOBAHUS, OINTHMAIBHOTO
MPOEKTUPOBAHUS W KOHCTPYHPOBAaHUS PAAMOTEXHUYECKHX YCTPOMCTB M CHUCTEM DPa3INIHOTO
(YHKITMOHAIBHOTO Ha3HAUCHUS

4. CopepxxaHue U CTPYKTYpPa JTHCHHUILINHBI (MOLYJIs1)

B Tabnuue 1 npuBoauTCs onucaHue colaep>KaHusl AUCHMILTUHBI, CTPYKTYPUPOBAHHOE IO
paszenaM, C yKa3aHHEM [0 KaXIOMYy paszzaeny (OpMbI TEKYyLIET0 KOHTPOJIS: BBINOJHEHHE
nabopatopHbix padot (JIP), kommokBuyM (K), TectupoBanue (T).

Tabmuna 1

HauMenoBan Conep:xanue pazaena/ TeMbl Kon ®opma
ue pasjeJa KOHTPOJIMPY | TEKYIIero
eMoii KOHTPOJISA
KOMIIeTEeHIIH
u (nam ee
YaCTH)

1 | Mamemamuue | MaTeMaTHUECKUMN arnmapar s | YK-2 K, T, JIP
cKue mooeny u | MOJIETHPOBAHUS CUTHANOB, ycTpoiictB u | OIIK-4
Oeticmeusi Hao | cucteM. JIMHEWHBIE CHCTEMBI U HUX
HUMU MaTeMaTU4eCcKoe OIMCaHMUE.
MaremaTnueckue MOJIeNId  HEIMHEHHBIX
CHUCTEM. MaremaTtuueckue MOJIEIH
CIIy4allHBIX BEJIMYUH, MPOIECCOB U MOJIEH.
Ucnons3oBanue armapata KOMILIEKCHON
orubaromen JUIst OIKCAHUS
npeoOpa3oBaHMs y3KOIMOJIOCHBIX CHTHAJIOB
YaCTOTHO-CEJIEKTUBHBIMU YCTPONUCTBAMH.

KBagparypusiii cnoco0d mnpeacTaBiIeHUS
KOMILIEKCHOH OTHOAIOIIICH. Cxema
MOJTYYEHUST KBaIPATYPHBIX COCTABIISIOIINX
KOMIUIEKCHOW OrH0aroIe y3KOmoJIOCHOTO
CHUTHAJA.

MopenvpoBaHue 3JI€MEHTOB MPUEMHOTO
TpakTa paTUOTEXHUUECKHX CHCTEM C
MCIIOJIb30BAaHUEM ammapara KOMILIEKCHOU
OrnoaroIIeii. Merton WHTEeTrpasia
HaJIOKEHUSI TUIsSt KOMIUIEKCHBIX
OTrHOAOIINX.

2 | Memoowi OcHoBHBIC  TIOHATHUS  MaTeMmaThdecko | YK-2 K, T, JIP
Mamemamuyec | CTATUCTHUKHU. Onenka BeposatHocTH | OIIK-4
KoUl ciydaiiHoro  cobeitus.  OmpeneneHue
cmamucmuky | HEM3BECTHBIX TTApPAMETPOB PacTIpeICTICHUSI.
u ux | DneMeHThI pPErpeccuOHHOTO u
npumeHeHue 6 | MUCTIEPCUOHHOTO aHanmm3a. OleHnBaHUE
paouomexnuke | XapaKTEPUCTUK CIy4alHBIX MPOILECCOB U
TOJIEN.

OcHoBHBIE XapaKTePUCTUKU
CTATUCTUYECKUX OIICHOK. METObI OIEHKH
MapaMeTpoB  pachpelneieHus:  OOIIHid
0OalieCOBCKHMIT  TOAXO., OllEHKa  IIO




MaKCHUMyMy arOCTePUOPHON TIJIOTHOCTH
BEPOSITHOCTH, OIEHKAa MaKCHUMaJIbHOTO
MIPaBIOTIOI00US.

JInneiinoe OILICHUBaHUE. Meton
HAUMEHBIIIUX KBAJPATOB.

3 | Memooonozuu
ecKue OCHOBbL
MOoOenuposamu
A

MoaenupoBanue Cly4alHbIX  BEJIMYMH.
MogaenupoBaHue Clly4alHbIX MPOLIECCOB.
MopaenupoBanre  CIy4allHbIX  TOJIEH.
MopenupoBaHue Cily4aHbIX IIOTOKOB U

CUCTEM MaccoBOI'O 00CTyKUBaHUSL.
Marematnueckoe MOJIEJIIMPOBAaHUE
KaHaJIOB PaaUOTEXHUYECKHUX u

TEJIEKOMMYHHUKALlMOHHBIX CHCTEM.
MopnenupoBaHue CIIlydallHBIX  BEJIWUYMH:
METOJl HEIMHEHHOro mnpeoOpa3oBaHMUs,
oOpaTtHOro  (yHKUMH  pacupeieieHUs;
METOJl Ha OCHOBE IIpeoOpa3oBaHUs
HOpMasbHO pacupeneneHHbix CB. Meron
Heiimana; METOH, KYCOUYHOU
anIpOKCUMALUH. CpaBHuTeNBHAS
XapaKTepUCTHKA METOJI0B MOJEINPOBAHUS
CIIy4alHBIX BEJIUYHH.

MopenupoBanue Cily4yallHBIX BEKTOPOB.
Meton ycnoBHBIX pacrpeaeneHuil. Meroa
Heiimana, 06001IeHHBII HAa MHOTOMEPHBII
ciaydail. MopaenupoBaHue — Cily4anHbIX
BEKTOPOB C 3aJIaHHOM KOPPEIALIMOHHOMN
MaTpULEH.

[IpyHIMNBI WHTEpPHpETalUy OBEACHUS
OUCKPETHBIX ~ YCTPOWCTB  CpPEACTBAMHU
MOJIETUPOBaHUS. DTamnbl MOJEIUPOBAHUS.
Opranuzanus mporecca  00paboTKH
JAHHBIX. MojaenupoBaHue U pealbHOE
BpeMs. CkBO3HOE MOJIETTMPOBAHUE.
CobbITHitHOE MOJECIIUPOBAHHUE.
CoOsITuitHOE MOAenTUpoBaHue B Matlab.
Mopnens [IPUEMHOT0 TpakTa
pasgMoNIOKAlMOHHOW  cUcTeMBbl. Monenu
aJIalITUBHOTO  KOMIIEHCATOpa aKTUBHOMU

IIyMOBOM IIOMEXH, 1udpoBoro
COTJIACOBAHHOTO  (QUIIbTPa,  CHUCTEMBI
aJalITUBHOM MEKIIEPUOTHOU

KOMIICHCAaIIH1 ITACCUBHOM ITOMEXM.

YK-2
OIIK-4

K, T, JIP

CrpykTypa AMCUMILIMHBI (MOXYJIS)

Tabmuia 2. O0mias Tpy10eMKOCTh TUCITUILIMHBI COCTaBIsAeT 3 3aueTHBIX enuuull (108 gaca).

Bua padorsl TpyaoeMKOCTb, Yachl
1 cemectp Bcero
OO6uasi TpynoeMKoCcTh (B yacax) 108 108
KonrakTHasi pa6ora (B yacax): 51 51




Jlexyuonnvie sansamus (J1) 17 17

Jlabopamopuvie 3auamus (113) 34 34
CamocrosiTesibHast padoTa (B yacax): 57 57
Kypcogas pa6ora (KP)/ Kypcosoii nmpoekt (KIT)

CaMOCTOSATEIHbHOE U3YYCHHE PA3/ICIIOB/TEM 30 30
IloaroroBka u NMPoOXoKIeHHE MPOMEKYTOYHOM 27 27
aTTecTanuu

Bu1 npoMeKyTOYHOI aTTecTallu IK3aMeH

Tabauua 3. JIeKUMOHHbBIE 3aHATUS

Ne i/

Tema

MaremaTuueckuid anmapar i MOJCIHMPOBAHUS CUTHAJIOB, YCTPOWCTB M CHUCTEM.
JIuHelHBIE CHUCTEMBI M HUX MaTeEMaTHYECKOE oOIMcaHue. MareMaTHYecKHue MOJESIU
HEJIMHEMHBIX CUCTEM. MaTeMaTHYeCKUE MOJENN CIIyYaWHbIX BEJIIMYHMH, MPOLIECCOB U
oJiei.

Hcnonp3oBanue anmnapara KOMIUIEKCHON Orubarolei A onucaHus Mpeodpa3oBaHus
Y3KOIIOJIOCHBIX CHUTHAJIOB YaCTOTHO-CEJIEKTUBHBIMU ycTpoiictBamu. KBaapaTypHbIii
CIOCco0 TMpeCTaBIeHHsI KOMIUIEKCHOU ormbarorieil. Cxema MmoiydeHus: KBaApaTypHbIX
COCTABJIAIOLIMX KOMIJICKCHOM orudaroliel y3KorojJ0CHOro0 CUrHaia.

MOI{CJH/IPOBB.HI/IG OJICMCHTOB IPHUCEMHOI'0O TpaKTa pPaguOTCXHUYCCKUX CHUCTEM C
HCIIOJIb30BAHHUECM allllapara KOMIIJICKCHOM orH6anmeI71. MCTOZ[ HHTCI'pajla HAJIOXKCHUA
JJIs1 KOMIIJICKCHBIX OFI/I6aIOHII/IX.

OcCHOBHbBIE MOHATHS MaTeMaTU4eCKO ctaTucTUKU. OLieHKa BEPOSITHOCTU CIIy4ailHOro
coObITus. OnpeseneHne HeNM3BECTHBIX ITAPAMETPOB PACIIPEICIICHHUS.

DNeMeHTHI PErpecCHOHHOIO U TUCTIEPCUOHHOTO aHanu3a. OlleHUBaHUE XapaKTEPUCTHK
CJIy4alHBIX ITPOLIECCOB U MOJIEH.

OCHOBHBIE XapaKTEPUCTHKU CTATUCTUYECKHX OIEHOK. METObl OLIEHKH TMapamMeTpoB
pacnpeseneHus: o0l 6allecoBCKUi MOIXO0/I, OIIEHKA IO MAKCUMYMY allOCTePUOPHOIM
TJIOTHOCTH BEPOSITHOCTH, OIIEHKA MAKCUMAJIbHOTO TTPAaBAONO00uS.

JInHeiiHoe oneHMBaHue. MeToa HauMEHbIITHX KBaaApaToB.

MopennpoBanue Ciy4alHbIX BeIMYMH. MoJaenupoBaHUE CIy4alHBIX IPOLECCOB.
MogaenupoBaHue ClydalHbIX MOJed. MOIEIMpPOBaHUE CIyYalHBIX MOTOKOB U CUCTEM
MacCOBOT'O 00CITy>)KHBaHUA. MaremaTtuueckoe MOJIETTUPOBAHHUE KaHaJIOB
PaJIMOTEXHUYECKUX U TEIEKOMMYHUKAIMOHHBIX CUCTEM.

MonenpoBanue ciayyalHBIX BEJIMYMH: METOJ HEJIMHEWHOTo MpeoOpa3oBaHMUs,
o0paTHOro (PyHKIMM paclpeselieHus; METOA Ha OCHOBE MpeoO0pa3oBaHUs HOPMAaJIbHO
pacnpeneneHHbix  CB. Meron Helimana; MeTon KyCOYHOM — amIIpOKCUMALIHH.
CpaBHuTeNbHAs XapaKTEPUCTHKA METOA0B MOJIETUPOBAHUS CIIyYaliHbIX BEJIHYHH.

10.

MopennpoBanue ciaydailHbIX BEKTOPOB. MeTon yCIOBHBIX pacmpeneneHuid. Merox
Heiimana, 00oOmIeHHBIi Ha MHOTOMEpHBIH ciydail. MojenupoBaHue CIy4aiHbIX
BEKTOPOB C 3aIAHHON KOPPEJISIMOHHON MaTPUIEH.

Tabnuna 4. JlabopaTopHble 3aHATHUS

Ne i/

Tema

MareMaTruueckas UMUTAIIMOHHAS MOJIEIb ONITHUMAaJIbHOIO 06Hap}I)KI/ITCJI}I 1 UBMCPUTCIIA




JaJIBHOCTHU OO0 LICIIN

7. | MaremaTn4eckas MMUTaLMOHHAS MOJIEIb U3MEPUTEIS YIJIOBBIX KOOPAMHAT LETU
3. | MareMaruueckass MUMUTallMOHHAs! MOJICJIb U3MEPUTEIISI CKOPOCTH 1IEJIH
4 MaremaTnueckass UMUTalMOHHass Mojeib cuctembl [IOC ¢ peanuzamueid BbIYMCICHUI
" | B hopmare ¢ pUKCHPOBAHHOM TOYKOM
Tabmuua 5. CaMOCTOSATENIbHOE M3YUYCHHE PA3ICIIOB IUCIUILTMHBI
Ne i/ Bonpockl, BLIHOCMMbIE HA CAMOCTOSITEJIbHOE H3Y4YeHH e
1. MonenupoBaHue  HETUHEWHBIX  OC3BIHEPIMOHHBIX  TpeoOpazoBanuii.  OOmime

INPUHLUIBl  MOJEIMPOBAHUS HEIMHEHHBIX 3JEMEHTOB METOAOM KOMIUIEKCHOM
oruOaronield. JInHeltHOE M KBaApaTHUYHOE IECTEKTUPOBAHHE Y3KOIIOJIOCHOIO CUTHAIA.
Anroputm npeoOpa3oBaHus KOMILJIEKCHOM orubaromei aMIUTUTYAHBIM
OrpaHUYUTENIEM. AJITOPUTM NTpeoOpa3oBaHMs KOMIUIEKCHOM orubaronieil npu ¢a3zoBom
nerektupoBanuu. [lpumep wmozpenupoBanus uudposoro aemonynstopa QPSK-
CUTHaja. AJIrOpUTM MpeoOpa3oBaHUs KOMIUIEKCHOHN orubaronieil mpyu MoAelInpoBaHuU
Y4aCTOTHOTO JIETEKTOpa.

2 MopenupoBaHue TayCCOBCKHX CIy4alHBIX IpOIeccoB. MeToasl  HaXOKACHUS
© | ko3 hunKEHTOB GOPMHUPYIOLIMX HEPEKYPCUBHBIX U PEKYPCUBHBIX (DUITPOB.
MopenupoBanue HETayCCOBCKMX  CIy4YaWHBIX mporeccoB. OOmmil  anroputm
MoJieTpoBaHust. MoJeTpoBaHUe PAJIEeBCKOrO CIy4aliHOTO Ipolecca U Impolecca ¢
MOKa3aTeJIbHBIM 3aKOHOM pacIipe/IeICHUsI.

3 [IpuHIMOBI MHTEPIPETallMUd TOBEACHUS JHUCKPETHBIX YCTPOMCTB  CpEICTBAMHU
| MmomenupoBaHus. Dtamsl  MojenupoBaHus. OpraHu3aius mpoiecca 00paboTKH
OaHHBIX. MognenupoBanue W peanbHoe Bpems. CKBO3HOE  MOJEIHPOBAHUE.
CoOsiTuitHoe MoaenupoBanue. CoObITHITHOE MOenpoBaHue B Matlab.

Mogens TpUEeMHOTO TpakTa PaJHOJIOKAIIMOHHONH CHCTEMBl. Mojenn aganTHBHOTO
KOMIIEHCATOpa aKTMBHOHM IIyMOBOM MOMEXH, IU(PPOBOIO COIIACOBAHHOTO (HIBTPA,
CUCTEMBI aTaIITUBHON MEKIIEPUOAHON KOMIIEHCAIIMU TACCUBHOM ITOMEXH.

S. OneHoYHBIC MaTePHAJBI A/ TEKYIIEro H Py0Oe;KHOT0 KOHTPOJISI YCIIeBAeMOCTH H
NPOMEKYTOYHOH aTTeCTAlHHN
5.1.  Konnokeuym
B cemectpe mpoBoAsTCS TpU KOJIJIOKBUYMa, KOTOpbIE OIIEHMBAIOTCS MO 8§ 0OayuioB

KaKJIBIM.

Bonpocsl, BBIHOCHMBbIE HA KOJUVIOKBUYM
(konmponupyemoie komnemenyuu — OIIK-4 YK-2)
Ilepeviit Kon10KeUYM

MareMaruueckuil anmapar AJii MOACIHUPOBAHUS CUTHAJIOB, YCTPOMCTB U CHUCTEM.
JIvHeiHbIe CUCTEMBI M UX MAaTEMaTUYECKOE ONMMCaHue. MareMaTHYeCcKue MOJIEN HEJMHEHHBIX
cucrteM. MaremMaTuueckue MOJENU CIy4ailHbIX BEJIMYMH, MPOIECCOB U mnoneil. Mcnonb3oBanue
anmnapara KOMIUIEKCHOW oruOarouieil A onucaHus npeoOpa3oBaHUs Y3KOMOJIOCHBIX CUTHAJIOB
YaCTOTHO-CEJIEKTUBHBIMU YCTpoiicTBamMu. KBaapaTypHblit cioco0 mpeacTaBlieHus KOMIUIEKCHON
orubaromeir. Cxema TMOTydeHUsS KBAJAPATYPHBIX COCTABIISIIONIMX KOMIUIEKCHOW orubaromei
Y3KOIIOJIOCHOTO CHUTHajla. MoJAeNupoBaHUE 3JEMEHTOB MPUEMHOIO TPAKTa PaJUOTEXHHUYECKUX
CHCTEM C HCII0JIb30BAaHHMEM arrapaTa KOMIUIEKCHOM ormbaromiei. Meroa MHTerpaia HajJoKeHus
JUIST  KOMIUIEKCHBIX ~ orufarommx. MonaenupoBaHiue  HEMWHEHHBIX  OE3BIHEPIIMOHHBIX
npeoOpazoBanuil. OOLIMEe NPUHIMIBI MOJECIUPOBAHUS HEIMHEWHBIX JJIIEMEHTOB METOJA0M
KOMILUIEKCHOW orubaromieii. JIuHeiiHoe M KBaJipaTUYHOE JETEKTHPOBAHUE Y3KOIMOJIOCHOTO




CHTHaJa.  AJTOpPUTM  TMpeoOpa3oBaHUs  KOMIUIGKCHOM  OruOaromieil  aMIUTUTYIHBIM
OTpaHUYMTENEeM. AJTOPUTM MpeoOpa3oBaHMs KOMIUIEKCHOH oruOatomeid mnpu  ¢a3oBoM
neTtekTupoBanuu. llpumep wmoxpenupoBanust mudpooro aemoayistopa QPSK-curnana.
ANropuT™M TnpeoOpa3oBaHMUS KOMIUIEKCHONW OTMOAomel Ipu MOJEIUPOBAHUH YaCTOTHOTO
JETeKTOopa.

Bmopoiui konnokeuym

OcCHOBHBIE TOHSTHS MaTeMaTH4eCKOM cTaTUCTHKU. OIeHKAa BEPOSTHOCTH CIY4ailHOTO
coObITust. OnpeieieHue HEM3BECTHBIX MMapaMeTPOB pacipeieeHus. DIEeMEHThI PerpecCUOHHOTO
U JUCNEPCUOHHOrO aHain3a. OIEHMBAHHE XapaKTEPUCTUK CIIyYalHBIX MPOLIECCOB M TMOJEH.
OcHOBHBIE  XapaKTEPUCTHUKH CTATUCTUYECKUX OICHOK. MeToAbpl OIEHKH IapamMeTpoB
pacripeniesieHusi: oOmuMi OalecOBCKMH MOJXOM, OLEHKAa M0 MaKCHUMyMY aroCTEpPHOPHOM
IUIOTHOCTU BEPOSITHOCTH, OLIEHKa MaKCHMAalbHOrO mpaBiaonofoOus. JIuHelHoe oOlleHUBaHUE.
MeTto1 HaUMEHBIINX KBAJPaTOB.

Tpemuii Konnokeuym

MognenupoBanue ciay4alHbIX BeIWYMH. MoJennpoBaHHe CIyd4alHBIX IIPOLIECCOB.
MopenupoBanue ciaydaiHbIX ojaed. MoaenupoBaHue Cily4aiHbIX IOTOKOB U CUCTEM MacCOBOTO
oOciy)xuBaHus.  MareMaTHuecKoe  MOJEIMPOBAHME  KAHAIOB  PAJMOTEXHUYECKUX U
TEJIEKOMMYHUKALMOHHBIX cHUCcTeM. MoJienrpoBaHUe CllydallHbIX BEJIUYMH: METOJ HEJIMHEHHOIo
npeoOpa3oBaHusi, 00paTHOro (YHKLUUHU paclpesiesieHusl; METOJ] Ha OCHOBE IpeoOpa3oBaHMs
HOpMaibHO pacnpeaeneHHsix CB. Meron Heiimana; MeTron KyCOYHOM —anpOKCHMALUU.
CpaBHuTENbHAs  XAapaKTEPUCTHKAa  METONOB  MOJCIMPOBAHMS  CIy4YalHBIX  BEJIUYHH.
MopenupoBanue ciydalHbIX BEKTOpOB. Meroa yCnoBHBIX pactpezaeineHuii. Meron Helimana,
000011IeHHBII HAa MHOTOMEpHBIN ciy4ail. MojenupoBaHue cilydyailHbIX BEKTOPOB C 3aJaHHOMN
KOpPPEISLMOHHON Marpuied. MoaennpoBaHue TrayCCOBCKHX CIy4YalHBIX MPOLECCOB. MeToabl
HaXOXJCHUA KOd(PPULUHUEHTOB (OPMUPYIOIUX HEPEKYPCUBHBIX M PEKYPCUBHBIX (DUIBTPOB.
MopenupoBaHue HETayCCOBCKHMX CIIy4alHBIX TporieccoB. OOMIMN alropuT™M MOICITMPOBAHUS.
MonenrpoBaHue pAJIEEBCKOrO CIy4yalHOrO IpOLEcca M MPOLECCa € MOKA3aTeIbHBIM 3aKOHOM
pacnpenenenus. [IpuHIUNBI UHTEpIpETAlMM TOBEAEHUS JUCKPETHBIX YCTPONCTB CpelCcTBaMU
MOJENUpPOBaHMs. Tambl MojenupoBaHus. OpraHuszauus mporecca OOpaOOTKH JaHHBIX.
MopnenupoBanue u peanbHoe BpeMs. CkBo3HOe MojenrpoBaHue. CoObBITHITHOE MOJIEIMPOBAHHUE.
CoObiTuiiHOe MozenupoBaHue B Matlab. Mogens npueMHOro TpakTa paavoJIOKAI[MOHHON
cuctemMbl. Mojenu aJanTHBHOIO KOMIIEHCATOpa AaKTUBHOM IIYMOBOW IOMEXH, IHM(PPOBOIro
COIJIACOBAHHOTO (MIIBTPA, CHUCTEMbI AJANTUBHOW MEXIEPUOTHOW KOMIIEHCALUU IacCUBHOM
MIOMEXHU.

Pekomenoauuu npu no02omoeke K KOai0Keuymy
e MpopaboTaTh KOHCIEKTHI JICKIIUH TTO BOTIPOCaM KOJUIOKBUYMA;
® [IPOYUTATH OCHOBHYIO U JOTOJHUTEIBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO 110
M3Yy4aeMbIM BOIIPOCAM;
® OTBETUTH Ha BOMPOCHI KOJNIOKBUYMA;
® [IpH 3aTPYAHECHUSX, TPOKOHCYIBTHPOBATHCS C TIPETIOIaBaTEIIEM.

Kpumepuu oyenueanus

Onenka
HEY/0BJIETBOPUTEIbHO | YAOBJETBOPUTEIBHO X0po1Io OTJINYHO
2 dasia 4 6an1a 6 6a/10B 8 bas10B
Crypenr He  3Haer | CtyneHT nmoBepXHOCTHO | CtyneHT xopowo | CTyAeHT B MOJHOM
3HAQUUTEIIBHOM  4YacTH | 3HAeT BOIMPOCHI | 3HAET  MarepHai, | oobeme 3HAeT
BOIIPOCOB,  JIOIYCKA€T | KOJUIOKBUYMA, rPaMOTHO H  TIO | MaTepuall,
CYIIECTBEHHbIE OMIMOKHU | JOMYCKAeT HETOYHOCTH | CYLIECTBY M3Jaraer | rpaMOTHO M 1O




B OTBCTAax Ha BOIPOCHL B OTBCTC HA BOIIPOC €ro, A0IMyCKasd | CyIeCTBY H3JIaract

HEKOTOpHbIE €ro, He JoIycKas
HETOYHOCTHU B | CYIIECTBEHHBIX
OTBETE Ha BOMPOC | HETOYHOCTEH B

OTBETE Ha BOIPOC.

5.2. OOpa3ubl TeCTOBBIX 3aaHUI
(konmpoaupyemoie komnemenyuu — OIIK-4, YK-2)
OO6parHoe nuckpeTHoe peodpazoBanre Oypbe MPUMEHSICTCS IS

1. onpeoeneHusi Cnekmpa CueHald;

2. onpeoeeHusi CHeKMpaibHblX 2aPMOHUK,

3. onpeoeneHusi Kencmpa CueHald;

4. 80CCMAHOGICHUs CUSHANA NO U3BECHOMY CNEKMP) .

JIuneitnas (anepuoanyeckas) CBEpTKa JUCKPETHBIX CUTHAJIIOB IPUMEHSIETCS JJIs:
1. BbLIYUCTICHUA CNEKmPA;

2. BbIUUCTICHUSL KENCMPA,

3. B0CCMAHOBNICHUSL CUSHANA O U3BECIHOMY CHEKMPY;

4. BLIYUCTICHUS B3AUMHOU KOPPENAYUU 08YX CUSHAIOB.

PexypcuBHBIE TUCKPETHBIC CUCTEMbI UMCIOT:

1. ecez0a koneunyro (KUX) umnynvcuyro xapakmepucmuxy;

2. scezoa beckoneunyio (BUX) umnynvcuyro xapakmepucmuxy,

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

st cnBura curHana Ha 1 TaktT HeoOXoauMo Z - mpeoOpa30BaHue CUTHATIA YMHOXKUTD Ha:
1. Ha z;

2. Ha 1/;

3. Ha X,

4. na nT.

KBanparuunslif kputepuii cuHTe3a QUIBTPOB:

1. MaxKcumusupyem cpeoHuti Keaopam pacCmosHUs Mexcoy mpedyemol U peanuzyemou
AYX;

2. MUHUMUBUPYEm CPeOHUN K8AOpam paccmosnus medxcoy mpedyemoul u pearuzyemou A4X;
3. YCpeoHsiem Keaopam paccmosiHus medxcoy mpeoyemou u peanuzyemou A4YX;

4. ycpeoHsiem paccmosinue mexcoy mpebyemoti u peanusyemoti A4X.

Kakoii curnan HassiBaercs HuppoBbIM?

1. Cuenan ¢ ouckpemuvim GazovlmM NPOCMPAHCIMEOM U OUCKDEMHbIM KOOUPOBAHHBIM
epemenem,

2. Cuenan ¢ nenpepuvl8HbIM (PA308bIM NPOCMPAHCMBOM U HENPEPBIEHLIM 8DEMEHEM,

3. Cuenan ¢ OucKpemHwviM KOOUPOBAHHBIM (HA308bIM NPOCMPAHCMBOM U HENPEPLIBHLIM
epemenem,

4. Cuenan c menpepvi6HbIM (Pa308blM NPOCMPAHCMBOM U OUCKPEMHBIM KOOUPOBAHHLIM
8peMmeHeM.

JUis TUCKpeTH3ali CUTHAJIOB C TPaHMYHOW 4acToToil Fmax MOXKHO MCIONB30BaTh YacTOTY
JICKPETU3AIIH:

1. Fmax;

2. 2 Fmax;

3. Menvwe Fmax,

4. Bonvwe 0, no menvuie Fmax.

CrieKTpbl TUCKPETHBIX CUTHAJIOB 00J1a/1al0T CBOMCTBOM:

1. nepuooOUYHOCMU N0 MOUWHOCMU,

2. nepuoOUYHOCMU NO AMAAUMYOe,

3. nepuoouUyHOCmMU no Yacmome;



4. nepuoouuHocmu no gase.
PexypcuBHBIC AUCKPETHBIE CUCTEMBI:

1. 6ce20a umerom ces3b enepeo;

2. gce20a umMeon 0OpamHuyIo C6s3b,

3. 8ce20a umerom ces3b neped u 00PaAMmHYI0 C653b;
4. He umerom oOpammbix ces3ell.

Z - npeo0Opa3oBaHUE SBISETCS:

1. HeUHEUHbIM;

2. JUHEUHbIM,

3. K68AOpamu4HbIM;

4. K8aOpamypHbuIM.

[Tpu mapayenbHOM COeAMHEHUH TU(POBBIX (PHIBLTPOB:
1. nepeoamoumvie QYHKYUU CyMMUPYOMCs,

2. nepeoamounvle QYHKYUU bIYUMAIOMCA,

3. nepeoamounvle QYHKYUU NepemMHONCAOMCs;

4. nepedamoutvle QYHKYUU NOKACKAOHO OesImCsL.
OUIBTPHI ¢ KOHEYHON UMITYJILCHON XapaKTEPUCTUKOM:
1. 6ce20a HeyCMOoUYUBDL;

2. 6ce20a yCmoudussbl,

3. HEeYyCMouyugbl HeOOIbUIOM OUANAZOHE CUCHATIO8,
4. YCMOUYUBbl 8 HEKOMOPBIX MOUKAX.

[TpoexTupoBanns KNX-GuiIbTpoB 1o KpUTEPUIO PABHOMEPHOTO MPHUOIMIKEHUS OCYIIECTBISICTCS
C IIOMOILBIO:

1. aneopumma I'epyens;

2. ancopumma Heromona,

3. aneopumma Pemesa;

4. ancopumma laycca.

Kak ocymecTBisiercs paBHOMEpHas AUCKpeTu3anus?

1. C ucnonvzosanuem amniumyoH020 MOOYIAMOpPaA;

2. C ucnonvzosanuem amniumyoHo-pazo6020 MOOYIAMOPA,

3. C ucnonv3osanuem maxkmogo2o 2eHepamopa ¢ nepemMeHHoOU 4Yacmomot;
4. C ucnonv3osanuem makmogo2o 2eHepamopa ¢ NOCMOSAHHOU YACMOMOU.
bricTpas cBepTKa MpUMEHSETCS IPU BHIYUCIICHUH CBEPTKU ABYX CHUTHAJIOB:

1. Heo2cPaHUYeHHOU ONUMeNIbHOCIU,

2. OeCKOHEeYHOU ONUMENTbHOCIU,

3. bonvwoi onumenvrocmu (6onee 500 omcuemos);

4. manou onumenvHocmu (menee 50 omcuemos).

HepekypcuBHBIC TUCKPETHBIC CHCTEMBI SIBJISTFOTCSI:

1. 8ce20a HeyCmoudUusbIMU,

2. 6ce20a yCmouduBbIMU,

3. VCMOUYUBLIMU 8 HEKOMOPOU 00IACIU YACTOM U HEYCIMOUYUBLIMU 8 OCIANbHOU 001acmu
yacmom;

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

[Tpu napannensHOM COeAMHEHUH LU(POBBIX (PUIBTPOB MEpPEeIaTOUHbIE (QYHKIHU:
1. nocne008amenbHo GblYUmMaromcsi;

2. 8ce CYMMUPYIOMCSL,
3. 8Ce NEPEMHOANCAIOMCSL;
4. nocn1e008amenbHo 0esimces Opye Ha opyaa.

[Tpu nocnenoBaTeIbHOM COEIMHEHUH IIUPPOBHIX (GUIBTPOB MepeaaTOUHbIE (PYHKINH:
1. noC1e008amMenbHO 8blYUMAIOMCSL,
2. 8ce CyMmMupyiomcesi,
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3. 8Ce NEPEMHONCAIOMCSL;
4. noCc1e008amenbHo 0esimcs Opye Ha opyaa.

Memoouueckue pekomenoauyuu no n0020moeKe K mecmupoeanuio

TecTel — 3TO BONPOCH WM 3aJaHUs, MPEAYCMATPUBAIONIME KOHKPETHBIM, KpPATKUM,
YETKMH OTBET HA HMMEIOLIMECS ATANOHbI OTBETOB. IIpyM €amMOCTOSTENBHONW MOATOTOBKE K
TECTUPOBAHUIO CTYACHTY HEOOXOIUMO:

a) TOTOBACh K TECTUPOBAHHIO, MPOpPadOTaTh WHGOPMAIMOHHBIN MaTepual 1o
nucuurinHe. [IpOKOHCYNIBTHPOBATBCS € MpEnojaaBaTelieM 110 BOMPOCY BBIOOpa y4eOHOM
JIUTEPATYPBHI;

0) YeTKO BBIACHHTE BCE YCJOBHUS TECTUPOBAHUs 3apaHee. 3HATh, CKOJIBKO TECTOB Bam
OyJeT mpensioKeHo, CKOJIbKO BPEMEHU OTBOJUTCS HAa TECTUPOBAHHME, KAaKOBA CHUCTEMa OLICHKHU
pEe3yJabTATOB U T.J.

B) mpucTynas K paboTe C TecraMd, BHUMATEIBHO W JIO KOHIIA MPOYTHTE BOIPOC U
npeayiaracMbie BapraHThl OTBETOB. BriOepuTe npaBWibHBIE (MX MOXET OBITh HECKOJbKO). Ha
OTJICTPHOM JIMCTKE OTBETOB BBINUIIHTE MHQPPYy BOmpoca Hu OYKBBI, COOTBETCTBYIOIIHEC
MPaBWIbHBIM OTBETAM;

I) B TPOIIECCE PEIICHUs >KEIaTeIbHO MPUMEHSATh HECKOJIBKO IMOJXO0J0B B PEHICHUHU
3alaHusl. DTO TI03BOJIIET MaKCHUMaJbHO THOKO OINEPUpPOBATh METOJAMH PEIICHHs, HaXOJs
Ka)X/Iblil pa3 ONTUMAaJIbHbIA BapUaHT.

n) ecnu Bel BeTpeTwnn upe3BblUaliHO TPYAHBIA Ansi Bac Bompoc, He TpaThbTe MHOTO
BpeMeEHU Ha Hero. [lepexoaute k 1pyrum tectaM. BepHuTech K TpyITHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIPHO OCTAaBbTE BPEMS ISl IIPOBEPKH OTBETOB, UTOOBI M30€KaTh MEXaHHMYECKUX
OIINOOK.

Kputepun onenuBanus

Ouenka

HEYJIOBJIETBOPUTEIILHO YJIOBJIETBOPUTEIHHO XOpOIIO OTJIMYHO
0 6amioB 3 bamna 4 banna 5 baynos

meHee 50 % mpaBunbHO | 50-70% mpaBunbsHO | 71-85% 86-100%

BBITTOJIHEHHBIX 33JJaHUN. BBITTOJTHEHHBIX MPaBHILHO NPaBUIHHO

3aJJaHUH. BBITTOJIHEHHBIX BBITTOJIHEHHBIX

3aJaHNH. 3aJaHIH.

5.3.  3apanus s 1a00paTOPHBIX 3aHATHI

(konmponupyemoie komnemenyuu — OIIK-4, YK-2)

JIabopaTOpHBI MPaKTUKYyM SIBJISETCS Ba)KHBIM 3JIEMEHTOM OOY4YEeHHs, T.K. MPUBHUBAET
HaBBIKM CaMOCTOSTEJIbHOM pabOThl Ha Pa3IMYHOM J1aOOPAaTOPHOM OOOPYAOBAaHUM M yMEHUE
M0JIb30BATHCS PA3NIUYHBIMU TPUOOPAMU U HHCTPYMEHTaMHU.

Ipumep munogou nabopamopHotl pabomwvl — «MareMmaTH4ecKkasi UMUTAIMOHHAST MOJIETTh
ONTUMAIBHOTO OOHAPYKHUTENSI U WU3MEPUTENsT JaTbHOCTH 10 1menu». Llenbro maHHoi paboThl
spnsiercd M3ydeHne MPUHLIMIIOB OOHApY)KEHUS PaAJAMOJIOKAIIMOHHBIX CUTHAJIOB, 3aBUCHUMOCTHU
BEPOATHOCTH MPAaBWJIBHOTO OOHApY)KE€HHUS CHTHajda OT OTHOIICHHS CHUTHAJ-IIyM, a TaKkxke
W3Y4YE€HHUE UMITYJIbCHOTO M3MEPUTEINS JAJIBHOCTH O LENH U 3aBUCHUMOCTH TOUYHOCTH M3MEPEHUS
JAIIBHOCTH OT OTHOILIEHUS] CUTHAJI-LITYM.

Memoouueckue pexomenoayuu
Brinonnenue kaxxaoi 1a6opaTopHOi pabOThI CKIIAIBIBAETCS U3 CIEAYIOLINX ITAIOB.
1. CamocrosiTennbHas MOATOTOBKA CTYIEHTOB K pabote. Ilepen Hauamom paboOThI CTYAEHTHI
JIOJDKHBI YETKO MPEICTaBIATh cebe 1eTb paboThl, 3HaTh CXEMY, METOJl U3MEPEHUs, (PU3NUIECKYIO
CYLIHOCTh OXHJIAaeMbIX pe3yJlbTaToB. JloMKeH ObITh MOATOTOBJIIEH IPOTOKOJI H3MEPEHUH,
coJiep KAl TaOIUIIbI AT 3aIUCH PE3YJIbTATOB U3MEPEHHUI U OCHOBHBIE pacueTHbIE (POPMYJIBL.
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CryneHTbl, HE MOATOTOBUBIIKECS K paboOTe B COOTBETCTBUM C OSTUMHU TpPEOOBaHUSAMHU, K
BBITTOJIHEHUIO pabOTHI HE JOMYCKAIOTCS.
2. [IpoBenenue >KCHepUMEHTa. ITOT ITal OCYILIECTBISIETCS B COOTBETCTBUU C METOJIUYECKUMU
yKa3aHUsIMH, KOTOPBIE COJEpPKATCs B OMMCAHUU K KakIoi pabore. JlaboparopHble M3MepeHuUs
Ha CTEHJE CTYACHT MOXXET HadaTh TOJBKO IIOCTe coOeceloBaHHs C IMpernojaBaTelieM U
MOJy4EeHUsI COOTBETCTBYIOIIEro Jomycka. JIroOble HM3MEHEHHS B CXEMe MpPOBOJISATCS TpHU
OTKJIIOYEHHWU CXEMbl OT MCTOYHMKA HalpsDKeHUs. Pe3ynbraTel H3MepeHus MpOBEPSIOTCS
IpernojaBaTesieM.

[Ipu pabore B mabopaTopuu HEOOXOIUMO CTPOrO BBIMOJHATH BCE MpPaBHJIA TEXHUKH
0€30MaCHOCTH U yKa3aHUs IIperoaaBaress.
3. CocraBlieHHE OTYETa O MPOJICTaHHOM padoTe.

K otuery o BeIOTHEHHOH paboTe MPeabSBIIAIOTCS CIeIyIOIue TPeOOBaHUS:

Otder AOHKEH CONEep)KaTh HCYEpHBIBAIOIIME JaHHBbIC, KaK O LIeIH padoThl, TaK U O
pe3yJspTaTax B CEIYIOIIEH T0CIE0BATEIbHOCTH:
. 3aJlaHue;
CXeMa yCTaHOBKHU U OMHUCAaHNE METOIUKU U3MEPECHHUIA,
MePBUYHBIE SKCIIEPUMEHTANIbHBIE PE3YNIbTAThI 3a MOAMUCHIO MPENOIaBaTENS;
pe3ynbTaThl 00padOTKH SKCIIEPUMEHTATIBHBIX JaHHBIX, BKIIOYas rpaduKu, TaOIHUIIbL;
oO11re BBIBOJIBI O pabOTe U 3aKIII0UEHHUE, O KaYeCTBE UCCIIEI0BAHHBIX MaTEPUATIOB.
Tekct ordyera MOMKEH OBITHh HAaMHMCaH AaKKypaTHO W pa30OpUuMBO OT PYKH HIIH
MPEJICTaBICH B BHJIE pPACleYaTKH, IMOCJIe KOMIBIOTEPHON BepcTkH. B 00oux ciydasx TEKCT
JIOJDKEH TIPEACTaBIATh COOOM JIOTMYECKOE H3JIOKEHHME cyllecTBa Bompoca. Hemomyctumo
npuBenenue (opmyn, tadnui 6e3 pa3bsICHEHHH Bcex 0003HaueHU u cokpaieHuil. OTuer
JIOJKEH OBITh IMOHATEH ISl KaXKI0TO YUTAIOMIETO 0€3 KaKuX-TH00 OMOIHUTEIBHBIX BOIIPOCOB Y
COCTaBUTEJICH OTYeTA.
4. Tlocne mpencTaBieHHUs OTYETAa CTYNCHT JOJDKEH HMETh, KaK MHHHUMYM, ITOBEPXHOCTHBIC
3HAHHUA M0 KOHTPOJBHBIM BOMPOCaM K padoTe, MMEIOIIHUMCS B METOJAMYECKUX YKA3aHUAX, U MY
BBICTaBJIsIETCs Oajll, KOTOPHIM OIICHEHA JJaHHas JlabopaTtopHas padoTa.

6. IIpomMe:xxyTouHasi aTTecTanus
(konmponupyemoie komnemenyuu — OIIK-4, YK-2)
Cnucok 0CHOBHbBIX 60NPOCOE K IK3AMEHY

1. Marematnueckuii anmapaT s MOJACIHUPOBAHUS CUTHAJIOB, YCTPOMCTB M CHUCTEM.
JInHEeHbIE CUCTEMBI U X MATEMATUYECKOE OMMMCAHUE.
2. MaremaTtnueckue MOJIENN HETUHEHHBIX CUCTEM.
3. Marematuueckue MOJIEIHU CIYyYailHbIX BETUYNH, MPOIIECCOB U TOJIEH.
4. Hcnonb3oBaHMe amnmapara KOMIUIEKCHOW OTuOaromieil s omucaHusi mpeoOpa3oBaHUs
Y3KOIIOJIOCHBIX CUTHAJIOB YaCTOTHO-CEJICKTUBHBIMU YCTPONCTBAMH.
5. Ksanparypslit cioco0 mpecTaBiIeHHUs] KOMITIEKCHOW Oru0aromiei.
6. Cxema TmOJy4YeHUs KBAJAPATypHBIX  COCTABJISIONIMX  KOMIUIEKCHOW  oruOarormen
Y3KOIIOJIOCHOTO CUTHAJA.
7. MogenupoBaHre DJIEMEHTOB TMPUEMHOTO TpaKTa pPAAUOTEXHUYECKUX CHCTEM C
MCIIOJIb30BaHUEM armapaTa KOMILIEKCHOM orubaromiei.
8.  Meroxa uHTETpaNIa HATOKEHUS JJISI KOMIUIEKCHBIX OTHOAOIIIHX.
9. MonenupoBaHue HETUHEHHBIX OE3bIHEPIIMOHHBIX MTPEOOPa30BAHU.
10. OOmue NPUHIUIBI MOJCTUPOBAHUS HEIUHEHHBIX DJIEMEHTOB METOJOM KOMILUIEKCHOM
OTHOAOIEH.
11. JluHeiiHOE M KBaAPATUYHOE JIETEKTUPOBAHUE Y3KOMOJIOCHOIO CUTHAIA.
12.  Aaroputm mpeoOpa3oBaHUs KOMIUIEKCHOW OTHOAIOIICH aMIUTUTYAHBIM OTPAaHUYUTEIIEM.
13.  Anroputm mpeoOpazoBaHus KOMIUIEKCHON orubaromiel mpu pa3oBoM JeTEeKTUPOBAHUH.
14.  Tlpumep moaenupoBanus 1udposoro aemoayisitopa QPSK-curnana.
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15. Aunroputm mpeoOpa3oBaHUs KOMILJIEKCHOW OTHOAIOIIEH MPU MOJCITHMPOBAHUH YaCTOTHOTO
JIETEKTOpa.

16. OcHoBHbBIEC TOHATUS MaTEMATHUYECKOM CTaTUCTUKU.

17. OueHka BEpOATHOCTH CIy4aliHOIO COOBITHS.

18. OrmpeneneHrie HEU3BECTHBIX MTAPAMETPOB PACIPEICICHHUS.

19. DnemeHTbI perpecCUMOHHOIO U IUCIIEPCUOHHOIO aHaIU3a.

20. OueHuBaHuE XapaKTEPUCTUK CIy4alHBIX MPOLIECCOB U MOJIEH.

21. OcHOBHBIE XapaKTEPUCTUKHU CTATUCTUUECKUX OLIEHOK.

22. Metoasl OIEHKH MapaMeTPOB pachpeneieHus: oOImmi 0aliecOBCKHI MOAX0/, OLIEHKA IO
MaKCHMyMY allOCTePHOPHOM IIIOTHOCTU BEPOSATHOCTH, OIICHKA MAKCUMAIILHOTO MPaBIOMOA00MS.
23. JIuHeWHOe OlIEHUBAHHUE.

24. Metoa HAaUMEHBIIIUX KBAJIPaTOB.

25. MogaenupoBaHue ClIy4alHbIX BEJIUYHMH.

26. MoaenupoBaHue CIy4alHbIX IPOLIECCOB.

27. MopaenupoBaHue Cy4alHbIX MOJICH.

28. MogaenupoBanre  CiIy4yaWHbIX TOTOKOB H  CHCTEM  MAacCOBOTO  OOCIy:KMBaHUSI.
Matematuueckoe MOJEIMPOBAHHE KAaHAIOB PAJAMOTEXHUYECKUX M TEIEKOMMYHUKAIIMOHHBIX
CHUCTEM.

29. MonenupoBaHue CIydyallHBIX BEJIMYMH: METOJI HEIMHEWHOTO ImpeoOpazoBaHusi, 00paTHOTO
(GyHKIMM pactpe/iesieHUs ; METOJl Ha OCHOBE NMPeoOpa3oBaHusl HOPMAIBHO pacnpeneiaeHHbx CB.

30. Meroa Heitmana; MeTo1 KyCOYHOM anmpoKCHUMAIIUH.

31. CpaBHuTeNbHAS XapaKTEPUCTUKA METOJIOB MOJCIIMPOBAHUS CITyUYaHBIX BEJIMYMH.

32. MoaenupoBaHue CIy4aiHbIX BEKTOPOB.

33. Meroa yCIIOBHBIX paclpeneaeHU.

34. Meron Heiimana, 060011eHHBIN HA MHOTOMEPHBIN CITydai.

35. MoaenupoBaHue Ciy4aiHbIX BEKTOPOB C 3a/laHHON KOPPEISALUOHHON MaTpHUIIEH.

36. MoaenupoBaHue rayCCOBCKUX CIy4alHBIX MPOIECCOB.

37. Meroasl HaxoxJAeHUS KOA(P(ULIUEHTOB (HOPMUPYIOIIUX HEPEKYPCUBHBIX U PEKYPCHUBHBIX
(GUIBTPOB.

Memoouueckue pekomenoayuu npu n0020mMo6Ke K IK3aMeHy

[ToaroTroBka CTYAEHTOB K 9K3aMEHY BKIIIOUAET MPOPaOOTKY JIEKIIHii, B TEUEHUE CEMECTpa
U HEMOCPEJCTBEHHYIO TMOATOTOBKY B JIHM, MPEAIISCTBYIOIINE IK3aMEHY, BKJIIOYAsi, KOHEYHO,
MOJATOTOBKY K KOJUIOKBHYMaM, TECTUPOBAaHHUIO, BBIMOJIHEHHUIO JaOOpaTOPHBIX pPadOT U HX
3alUTYy.

Jl7is MOATOTOBKHM K OTBETaM Ha DK3aMEHAI[MOHHBIE BOMPOCH! (OHU BBHINAIOTCS B KOHIIE
ceMecTpa) CTYACHT JOJDKEH HCIOJIb30BaTh HE TOJNBKO KypC JEKIMA, HO W OCHOBHYIO U
JOTIONTHUTETIFHYIO JTUTEpaTypy M BBIPaOOTKM YMEHHUS JaBaTh pa3BEPHYTbIE OTBETHl Ha
MOCTaBJICHHBIE BOIIPOCHI.

B xo1e moAroToBKH K DK3aMEHYy CTYIEHTY Heo0X0auMo oOpaliaTe BHUMaHHE HE TOJBKO
Ha YpPOBEHb 3allOMHHAHUs, HO W Ha CTENECHb IMOHWMAHMUS HW3y4aeMbIX BOIPOCOB. A 3TO
JIOCTUTAETCS HE MPOCTHIM 3ayYMBAHUEM, & YCBOCHUEM MPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUMN
aHAJTUTUYCCKUM MbIuieHneM. Clie1oBaTebHO, HETMOCPEACTBEHHAs IMOATOTOBKA K JK3aMEHY
JIOJDKHA B Pa3syMHBIX MPOMOPLMAX COYETaThb M 3allOMUHAHUE, W MOHUMAHUE MPOTrPaMMHOTO
MaTepuaia.

Pacnpeoenenue 6annoe mexkyuiezo, pyoericno20 KOHmMpOoa u IK3ameHa

Ne Oo0mas 1-91 TOUKA 2-41 TOYKA 3 Touka
cymMma

1. | Tekyumii KOHTPOJIb

ITocemenue 3aHATUI \ 10 \ 3 \ 3 \ 4
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0amnoB Oaia bama Oaia
Brimmonaenue u 3amura 21 7 7 7
1a060paTOPHBIX paboT Oat 0ayIoB OasIoB 0ayoB
2. | PyGe:kHbIi KOHTPOJIb
TectupoBanue 15 5 5 5
0amnoB 0annoB 0ajIoB 0annoB
KonnoxBuym 24 8 8 8
Oamna 0annoB 0ajoB 0annoB
HTroro 70 23 23 24
0aJLsI0B 0aJ1a 0aj1a 0aJ1a
3. | Ok3amen 30 min — 15, max — 30
0aJL10B 0aJL10B

Kpumepuu oyenueanus

[Tpu ocBoenuu quctumuHel popmupyercs komnereHmus OIIK-4, YK-2

. YKka3zaHHast KOMOETESHIUS (POPMUPYETCS B COOTBETCTBUU CO CIICIYIOIIUMH dTallaMU:
. (dbopMHUpOBaHHE W PA3BUTHE TEOPETHUYCCKHX 3HAHHMA, MPEAYCMOTPEHHBIX YKa3aHHON
KOMIIETEHIIMEH (JICKIIMOHHBIC 3aHSTHSI, CAMOCTOSITeNIbHAs paboTa CTYIEHTOB);
o NprOOpeTeHNnEe U Pa3BUTUE NMPAKTHUECKUX YMEHHM, MPEAYCMOTPEHHBIX KOMIIETEHIIUEH
(;1abGopatopHbIe padOThI, CaMOCTOSTENbHAS PaboTa CTYICHTOR);
o 3aKpeIJICHUE  TEOPETUYCCKMX  3HAHWH, YMEHHUH HM  TPAKTHYECKUX  HABBIKOB,
MPEelyCMOTPEHHBIX ~ KOMIETeHIHel (J1abopaTopHble padoThI, MPAKTUKH, BBITYCKHAsS
KBTI (UKAIIMOHHAS padoTa).

CdopMupoBaHHOCTH KOMIIETEHIIUM B PaMKaxX OCBOCHHS JaHHOM JMCUUIUIMHBI OLICHUBAETCS
10 TPEXYPOBHEBOM LIKAJIE:

. 0a30BbIil YPOBEHD (OLIEHKA «YJAO0BJIETBOPUTEIHLHO») SBISIETCS 005S3aTELHBIM JJIST BCEX
00yYaroIuxcs 1o 3aBepIIEHNH OCBOSHUS TUCIUILIMHEI,
o IPOABUHYTHI  ypOBEHb (OLEHKA «XOPOLIO») XapaKTepU3yeTcs IMpPEeBbIILICHUEM

MUHUMAJbHBIX XapaKTEPUCTUK C(HOPMUPOBAHHOCTH KOMIETEHIIMHM MO 3aBEPIIEHHUU OCBOEHUS
JUCLHUIIINHBL,

. BBICOKUH YPOBEHb (OLIEHKA «OTJMYHO») XapaKTepU3yeTcs MaKCHUMAaJbHO BO3MOKHOM
BBIDAJKECHHOCTBIO KOMIIETEHLIMH U SBJISAETCA BaXXHBIM KAaYECTBEHHBIM OpPUEHTHPOM s
CaMOCOBEPILICHCTBOBAHUSI.

Kpurepnn onieHKM KauecTBa OCBOEHUS AUCLUIUIMHBI IPUBEIEHBI B IPUIIOKEHNUH 1.

7. KonTpoJs KypcoBbIX pador

KypcoBas paboTa He mpeycMOTpeHa yueOHBIM IIAHOM.

8. MeTtoan4eckue MaTepHaJbl, ONpeesIoNe NpoueIypbl OLeHNBAHUS 3HAHUI,
YMeHHUii, HABBIKOB U ONBITA JeATeJIbHOCTH
Kpurepuu onieHku kauecTBa OCBOCHUS AUCIMILTUHBI IPUBEACHBI B PUIOKEHUH 2.

Tabnuia 6. Pe3ynpraTsl 0CBOCHUS yueOHOM NUCIMIUIMHBI, TIOIJISKAIINE TPOBEPKE.

Pe3yabTarsl OcHOBHBIE IOKA3aTeJIN OLEHKH pe3yJbTaToB | Bua oneHo4HoOro
o0y4eHus o0y4eHusn MarTepuaia
(KOMIIeTEeHIIUM)
CrniocobeH ympaBiaTh | 3HaTh: METOJBl pacuera, NpoekTupoBaHus, | KomiokBuym
MPOEKTOM Ha BCEX | KOHCTPYHUPOBAHUS u MozepHu3aluu | TectupoBaHue
JTanax €ro | paIuOTEXHUYECKUX YCTPOICTB M CHCTEM c | Brimonnenue
KU3HEHHOT0  IMKJIA | UCIOJIb30BAHUEM CUCTEM | JIabOpaTOPHBIX
(YK-2). ABTOMATH3UPOBAHHOTO  MPOEKTUPOBaHMs U | paboT
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Crocoben

paszpabaThIBaTh "
HpI/IMeHHTB
CHCIMATN3UPOBAHHOE
MIPOrPaMMHO-
MaTeMaTHYECKOe
obecrneucHue init|
IIPOBEICHUS
HCCIIeAOBaHUI u
pelIeHus
I/IH)KeHepHBIX 3a1a4
(OIIK-4)

KOMITIBIOTCPHBIX CPCICTB.

OCYIIECTBIISATh  BBIOOp  HamOosiee
ONTUMAIBHBIX  TPUKIAAHBIX  MPOTPAMMHBIX
MaKeTOB JUISi PEIICHUS COOTBETCTBYIOIIMX
3a1a4 Hay4HOU u o0pa3zoBaTenbHON
JeSITEITLHOCTH.

Ymern:

KonnokBuym
Brinosinenue
1a00paTOPHBIX
pabor

Baagerb: COBpEMEHHBIMH  IIPOIPAMMHBIMU
CPEICTBAMU MOJEIUPOBAHUSA, ONTHMAILHOTO
IIPOEKTUPOBAHUSA u KOHCTPYMPOBaHUS
PaIMOTEXHUYECKUX  YCTPOMCTB M CHUCTEM
Pa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAUYCHHUSI.

Komnoxsuym
Brinonnenue
1a00paTOPHBIX
pabort
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9. Y4yeOHO-MeTOANYECKOE O0ecTedyeHHe TUCIIUIIUHBI (MOYJIf)

OcHoBHas1 JiuTEpaTypa
1. Henyxun O. U. MonenupoBanue nHOOPMAIIMOHHBIX CUCTEM. Y4ueOHOE mocodue aiisi By30B.
M.: ["opstuas JIUHUS - Tenexom, 2012. (B CBOOOTHOM JIOCTYTIC)
https://www.twirpx.com/file/754374/
2. Jloy A.M. Kenbsron B.Jl. UmuTtanmonnoe moaenuposanue / A.M. Jloy-3-e uzn. — CIIG.:
[Tutep, 2004. (B cBobogHOM nmoctyte) https://www.twirpx.com/file/1746669/
3. ®enopoB U.b. NHpopMaimoHHbIe TEXHOJIOTUN B PAIMOTEXHUYECKUX cUcTemMaxX. M.: M3m-Bo
MI'TY um. H.D.baymana, 2011.
4. IpsixonoB B.I1. Matlab u Simulink qyist paquonsrkenepos. M.: JIMK Ilpecc, 2011.

JonoJiHUTE/IbHAA JTUTEPATYypa
1. Bopucos I0.I1., Banyes A.A., Escuxos I0.A. MozxenupoBanue ayauoyCTPOMCTB M CHUCTEM
METOJIOM KOMILJIEKCHBIX aMIuiuTy 1. — M.: M3garensctBo MOU, 1991.
2. bopucor IO.I1., EBcuko 1O.A., O6pe3koB I'.B., Unmukua B.M. COopHHK 3amad 1o
aBTOMATHU3UPOBAHHOMY IPOCKTUPOBAHHUIO YCTPOUCTB U cucreM. — M.: M3marensctBo MOU,
1981.
3. EscukoB I0.A., UYanypckuii B.B. IIpeoOpazoBanue ciay4ailHBIX THPOIIECCOB B
PaaMOTEXHUYECKUX ycTpoiicTBax. — M.: Beiciias mkomna, 1977.

Ilepuoauyeckne u3xaHust
[lepeueHp nNepHOAMYECKUX W3JaHUH, mNoixydaeMblx OuOmmorekoir KBI'Y, B KoTOpBIX
CTYJIEHT MOXKET 03HAKOMUTBCS C COBPEMEHHBIMH JIOCTHKEHHSIMU B 00JIACTH PaJUOTEXHUKU:
e KypHan TexHUYeCKOH (HU3HUKH;
e MUKpOIJIEKTPOHUKA;
e Panmo;
e lI3BecTus BeicHIMX yueOHbIX 3aBeeHU Poccun. Pannosnekrponuka.

HNuTepHeT-pecypcsl
http://lib.kbsu.ru/ — bubnuoreka KbI'Y
https://elibrary.ru/ — Hayunas anekTpoHHas 6ubanorexa
http://jre.cplire.ru/ — ;xypHan paguo3J1eKTPOHUKN
http://shemu.ru/ — pagro cXeMbl U CTaTbH.
http://www.radioliga.com/ — >xypHan «Paguomo0uTennby

10. TIIporpammHoe oOecnedeHHe COBPeMEHHbIX MH(POPMAIHOHHO-KOMMYHMKALMOHHbIX
TeXHOJIOTHH

1. CTyneHTBl MMEIOT JOCTYyN K €JUHOMY OOpa3oBaTelbHOMY MOpTaly, IZleé MOTYT B
OTKPBITOM  JIOCTyII€  MOJIb30BaThCcid  pecypcaMu  y4eOHO-METOIMYECKOW  JIUTepaTyphl,
ABIAIOIMMUCS pa3paboTkamu Benymux BY30B Poccun.

2. Jlns peHTUHTOBOTO KOHTPOJIS UCIIOJIB3YETCSI CUCTEMA KOMIIBIOTEPHOIO TECTUPOBAHUS
Ha 0a3e mporpammHoro obecrieuenus Moodle.

3. Ilpu BbINONHEHUH J1a0OPATOPHOTO MPAKTUKyMa CTYAEHTHI B 00s3aTEIbHOM IMOPSIKE
MPOBOAAT 00pabOTKY HKCHEPUMEHTAJIbHBIX JaHHBIX C MPUMEHEHHEM IPOrPaMMHBIX Cpel
Microsoft Exell, MathCad.

4. B pamkax obecrieueHusl IpUMEHEHUsI KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa3oBaTeIbHOM
IIPOLECCE MMEIOTCSl  CIIELMAIM3UPOBAHHBIE KOMIIBIOTEPHBIX Kjacca C COBPEMEHHBIM
IIPOrpaMMHBIM 00€ecTieYeHUEM U UMEIOIUM BbIXo] B IHTepHeT.
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11. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI
MarepuanbHO-TEXHHYECKYIO 0a3y JUisl POBEACHHS 3aHATUH 110 TUCIUIIIIMHE COCTABIISIOT:
° ClicuaJIn3npoOBaHHAA ayauTopus, HCIIOJIb3yCMas npu IMPOBCACHUHN 3aHATHU
JICKIIMOHHOTO THIA, OCHAIIICHHAS MYJIbTHMEIMHHBIM IPOCKTOPOM M KOMIUIEKTOM amnmnapaTyphbl,
MO3BOJISIONICH JIEMOHCTPUPOBATH TEKCTOBBIE M I'pad)UueCKUE MaTEPHUAIIbI;

o pabodee MeCTO MperoiaBaTers;
o paboure MecTa CTYACHTOB.
MynbTiUMeauiiHAs TPE3EHTALIUS, COMTPOBOXKIAIOIIAS JICKIIHIO, TIO3BOJISIET MPEHOaBaATEII0
aKI[CHTUPOBATh BHUMAHHUE CTYICHYECKON ayJIUTOPUU HA KIIFOUEBBIX BOMPOCAX JICKIIHH.
JucuumiuHa obecrieueHa:

. TECTOBBIM MaTepHuajaMHu B 3JIEKTPOHHOH oOyuatomieit cucteme «Moodle» (OTKpBITHIiA
YHUBEPCUTET);

. KHWKHBIM (POHIOM OMOIHMOTEKH;

o AIEKTPOHHBIMU BEPCUSIMH JICKIUH U YI€OHUKOB.

CryneHTsl UMEIOT A0CTyN Yepe3 VIHTepHeT NOCTYI K 31EKTPOHHON o0ydaromiel cucreme
«Moodle» (OTKpBITBINi YHHUBEPCUTET), KOTOpas MO3BOJSET pa3MellaTh 3JIEKTPOHHbIE ydeOHbIe
KypCBI B CBOOOTHOM JIOCTYIIE JUIS CTYACHTOB YHHBEPCHUTETA.

[pu npoBeeHNY 3aHATHIA IEKIIMOHHOTO THIIA, CEMUHAPCKUX 3aHSATHI UCTIONB3YIOTCS:
JUYEH3UOHHOE NPOZPAMMHOE 0Decneuenue u c60000H0 pACHPOCMPAHAEMblEe RPOZPAMMDL:

o Microsoft Office munensus: JloroBop Nel35 or 22.05.2018, moroBop Ne 1-21100 ot
20.09.2017, ceptuduxar ot 29.11.2017, morosop 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, norosop
Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot 25.11.2014,
JIOTOBOP Ne(0331100002314000077-0003152-01 oT 29.12.2014, JIOTOBOP
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceprudukar
ot 18.06.2008, ceprudukar ot 12.10.2007, ceprudukar ot 14.03.2007;

o apxuBatop 7z, Adobe Acrobat Reader numensus: mpemocraBisieTcss OeCIIaTHO Ha
ycIIoBUsX 10 aapecy https://www.adobe.com/ru/legal/terms.html;

° Mozilla  Firefox nunensus: GPL/LGPL/MPL, Google Chrome nuneH3us:
IpefocTaBiseTcsl OECIUIaTHO Ha YCJIOBUSAX JIMLEH3MOHHBIX COMIALIEHWH Ha IMporpaMMHOE
obecrieueHne c OTKPBITBIM MCXOHBIM KOJIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

Jlisi CTYICHTOB C OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI CO3JIaHBI CIEIHATIbHBIE
ycIoBUA AN mosydeHust oOpas3oBaHus. Crenuaau3upoBaHHOE IOMELIEHHE ISl WHBAINIOB
pacrionioxkeno 1o anpecy: 360004, Kabapnuno-bankapckas pecnybnuka, r. Hampuwmk, yo1.
YepHslieBckoro, 173, rnaBHbIM yueOHBINA KOPIyC YHUBEpCUTETa, ayautopus Nel4s.

B 1mensx JOCTYMHOCTH TOJIyd4€HHsI BBICIIETO 00pa3oBaHHs IO 00pa3oBaTEIbHBIM
nporpaMMaM HWHBAIMAAMH W JUIIAMH C OTPAHWYECHHBIMH BO3MOXKHOCTSIMH  37I0POBBS
YHHUBEPCUTETOM O0ECTIeYNBAETCS:

. aNbTepHATUBHON BepcHuel 0UITMAIBHOTO caiiTa B ceTH «HTepHeT» Ui caboBUISIIINX;
o MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIEr0 00yJaroemMycs Heo0X0IMMYI0 TTOMOIIIb;
. JUTsl. UHBAJIUJOB W JIMI] C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI 1O CIyXYy —

nyOIMpoBaHKE BCIyX CIIPAaBOYHOM MH(POPMALIMU O PACIIUCAHUN y4eOHBIX 3aHATHUH, oOecrieueHne
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOM3BEICHHS WHPOPMAIINH;

o IUIT WHBAIWMAOB W JIMI] C OTPAHWYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS, HMMEIOIIHX
HaApYIICHUST OTIOPHO-JIBUTATENBHOTO arlapara, CO3JAaHbl MaTepUAIbHO-TEXHUYECKHE YCIOBHUS
o0ecreynBaroIe BO3MOXKHOCTh OECHpPENsATCTBEHHOro JOCTyHa oOydaromuxcsi B y4deOHbIe
MOMEIIEeHUs, OOBEKTY MUTAHUsS, TyaJeTHble W Jpyrue MOMEIICHUS YHHMBEPCHTETa, a TaKKe
npeObIBaHMS B yKa3aHHBIX MMOMELICHUAX (HAJMYMe PAaCIIMPEHHBIX JBEPHBIX MPOEMOB, MOPYyUHEH
U JIpYTUX NIPUCTIOCOOICHHIA).
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Ipuioxenne 1

Jluct u3mMeHeHwuii (HOnmoHEeHUH ) B paboyeii mporpaMmMe
JTUCITUATITAHBI (MOTYJIs1)
b1.5.01 <(MATEMATHYECKOE MOJAEJINPOBAHHUE PAJTUOTEXHUYECKHUX
YCTPOUCTB U CUCTEM»
o HanpasieHuto noarotosku 11.04.01 Paguorexnuka
HanpaBlieHHOCTh (po¢uib) UHTerpupoBaHHble cCTEMbI 0€30aACHOCTH ¢ pacnpe/ieleHHO|

apxutexktypoii Ha 20 — 20 yueOHBIN roj
Ne n/m daemenT (myHkT) PII/ Ilepeuennb IMpumeyanue
BHOCHMBIX
U3MEHEHUH

Obcyaicoena u pekomenoosana Ha 3acedanuu Kageopul
DJIEKTPOHUKH U ITMGPOBBIX WHHOPMAIIMOHHBIX TEXHOJIOTHH,

MPOTOKOI Ne OT « » 20 T.
3aBenyrommii kadgeapou /PIII. TemueB /
MOJINCH pacumdpoBKka moamuCcH nara
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KpuTepnn OICHKH Ka4deCcTBa OCBOCHHUSA NUCIUITIJINHBI

Ipuio:xxkenne 2

Kon KPUTEPUU U ITIOKA3ZATEJIM OHEHUBAHUSA PE3YJIbTATA OBYYEHUA
KOMIIETEeHIUH » »
Ixana no TpaAMHOHHON NATUOAIILHON cHCTeMe
PE3YJIBTAT B - I =
a30BbIii ypOBEHb OJBHHYThIii .
OBYYEHUA yp P y Bbicokuii ypoBeHb
YAOBJICTBOPHUTEILHO YPOBEHb
o JTUCHHIINHE HEJONMYCK | HeyJO0BJIETBOPUTEJIbHO oTyIM4HO/ Au. 3a4er
/nud. 3a4eT xopomo/ qud. 3a4er
(MoayJ10)
Ixaja no 0a/11bHO-PETHHIOBOI cUCTEeMe
0-35 36 - 60 61-80 81-90 91 - 100
3HaTh: METOBI OTCYTCTBUE 3HAHUMH O: HEMOJHBIC 3HAHMA O B IICJIOM  YCICIIHBIC | IOJHOCTHIO
pacuera, - TpHHOUNAX padoTHl | - NPUHOUIAX PaOOTHI | 3HAHHMA O: cOopMHUpPOBaHHEIE
HIPOCKTUPOBAHMA, YCTPOWCTBA, yCTpO¥icTBa, - mpuHOMOAxX paboThl | 3HAHUSI O:
KOHCTPYHpOBaHus W BO3MOKHOCTSIX CPEICTB | BO3MOJKHOCTAX CpPEICTB | YCTPOMCTBa, - npuHuMnax paboThl
MOACPHHI3A LI KOHTPOJSI TEXHHYECKOTO | KOHTPOJS TEXHHYECKOTO | BOSMOXHOCTAX CPEACTB | yCTpOICTBa,
aIMOTEXHUYECKIX
pajor COCTOSIHUS COCTOSIHUS KOHTPOJSI TEXHHYECKOTO | BO3MOXKHOCTSIX CPENICTB
OIIK-4 YCTPOUCTB M CHUCTEM C . .
Pazuo3IeKTPOHHON Paano3IEKTPOHHON COCTOSIHUSA KOHTPOJISI TEXHUYECKOTO
Crhocoben HCTIONB30BaHUEM .
paspabaremar | CHCTEM He 3naer | anmapaTyphl; anmnaparypsl, Pasno3IeKTPOHHON COCTOSIHUS
b I MoUMeHs T | ABTOMATH3HPOBAHHOTO - MeTolax 06Pa60TK1:I - MeTrojax 06pa60TKI:I anmaparypsi; Pannuo3IeKTPOHHON
p HPOEKTUPOBAHHU u pPEIYyIbTAaTOB HU3MCEPCHUU | PE3YJILTATOB H3MEPECHUU | - METOaaAX 06pa60TK1§ anmnaparypsl;
CHICHHATH3UPO | | o e DHBIX c HCIIOJIB30BaHUEM | C UCTIONB30BAHUEM | pE3yNbTATOB M3MEPEHUH | - MeTomax 06pabOTKH
BaHHOE CPEJICTB. CpeACTB CpeICTB c UCTIONL30BAHUEM | pe3yNIbTATOB U3MEPEHUM
IIPOrpaMMHO- BBIUUCIIUTENLHON BBIYUCIIUTENLHON CpeNCTB c UCIIOJIb30BaHUEM
MaTeMaTHYECK TEXHUKH. TEXHUKU. BBIUUCIIUTENLHON Cpe/CTB
oe TEXHUKH. BBIYMCIIUTENLHOM
obecrieuenne TEXHUKU.
TUTSE YMeThb: OCYIIECTBIISATh OTCYTCTBUE WK | HEIOCTATOYHOE YMEHHWE: | B IEJIOM  YCIEIIHOE | TOJIHOCTHIO
IIPOBEICHUS BBIOOD HanbOosee JaCcTUHOC YMCHHC! - paboratb C | ymMeHue c(hopMHpPOBaHHOE
uccienopanuii | OUTHMAIBLHBIX - paborarp C | BKCIUTyaTallHOHHOM - paboTath ¢ | ymenue
u pemenus | TPHKIAIHBIX SKCILTyaTallHOHHOU JOKyMEHTaIuen IO | 9KCIUTyaTalluOHHOU - paboTats c
WH>KEHEPHBIX TpOrpaMMHBIX réaK:TOB AOKYMEHTAlMEH MO | TeXHUYECKOMY JIOKyMEHTalueu M0 | 3KCIUTyaTallMOHHOMN
s MIICHUS .
3a1ad. a P TEXHUIECKOMY 00CITy)KUBaHUIO TEXHUYECKOMY JIOKyMEHTaIuei o
COOTBETCTBYOIUX H 6 o
o € YMCET | OOCIY>KUBAHUIO PanMO3JIEKTPOHHON 00CITy)KNBaHUIO TEXHUYECKOMY
3a1at - HayuHom - H aJM03JIEKTPOHHON i 6
06pasoBaTeIbHOl p p anmaparypsl; Paano3IeKTPOHHON obemykuBamio
JEATENHHOCTH. anmaparypel, - MCTOJIb30BaTh CPEJICTBA | anmaparypsl; PagrOdTIEKTPOHHOM
- HCII0JIB30BAaTh CPE/ICTBA | M3MEPEHHUS AU | - UCIIONIB30BaTh CPEACTBA | ammapaTyphbl;
U3MEpPEHUs AJIS | KOHTPOJsS TEXHUYECKOTO | U3MEpEHMS JUIA | - UCTIOJIb30BaTh CPEJICTBA

KOHTPOJISI TEXHUYECKOI'O
COCTOSHHA

COCTOSIHUS
PaanodAEKTPOHHOU

KOHTPOJISI TEXHUYECKOI'O
COCTOSHHA

HN3MEPCHUA JIIA




Kon
KOMIIETEHIIHH

KPUTEPHUU U IOKA3ATEJIM ONEHNBAHMUS PE3YJIbTATA OBYUYEHUSA

IIxaja no TpaaIMUMOHHON NATHOANIBLHOM cUCTeMe

PE3VYJIbTAT B ~ o -
a30BbIi yPOBEHb OABMHYTBIit .
OBYYEHUA yp POBHHY Bebicokuii ypoBeHb
YIOBJIETBOPUTEIHHO YPOBEHb
1o AUCHMIINHE HEIOMYCK | HEYIO0BJeTBOPUTEIbHO oTam4yHo/ 1ud. 3aueT
/nud. 3ader xopomo/ qud. 3ader
(Mony.J10)
Ikana no 0aJJLHO-PEHTHHIOBOM cHCTeMe
0-35 36 - 60 61-80 81-90 91 -100
PaIrodIeKTPOHHOM anmnaparypsl. PanrodIeKTPOHHOM KOHTPOJISI TEXHUYECKOTO
anmapaTypsl. anmapaTypsl. COCTOSTHHSA
Paaro3IeKTPOHHON
anmnapaTypsl.
Buagern: OTCYTCTBUE HABBIKOB | HEIOCTATOUHOE HaJlyme HaBBIKOB | YCIIEIIHOE BIaJIECHHUE:
COBPEMECHHBIMU BJIaACHUA: BJIaJICHUC! BJIaACHUA: - 3Kcr[nyaTauplef/'1
IIPOrpaMMHBIMH - OKCIUTyaTaluen | - JKCIUTyaTanuen | - OKCIUTYaTalMeH | pamuodneKTpoHHOI
CpencTBaMu Paaro3JIEeKTPOHHOM Ppaano3JIEKTPOHHOM Paaro3JIeKTPOHHOMN anmapaTypel;
MOZCJIMpoBanus, anmnapaTypsl; anmnapaTypsl; anmnapaTypsl; - c6OpKOIi 1 HACTPOHKOI
OITUMAITHHOTO He - cOOpKO# M HACTPOMKOH | - COOPKOH M HACTPOHKOU | - COOPKOM M HACTPOHKOH | pamuo31eKTPOHHOM
HPOCKTHPOBAHNA M| pmajgeer | DaIMODIEKTPOHHOM PaJIMO3NIEKTPOHHO PaJMO3IEKTPOHHOM! anmaparypel.
KOHCTPYMPOBAHHS anmaparypel. anmnaparypsl. anmaparypel.
PaIOTEXHUIECKUX
YCTPOWCTB U CHCTEM
Pa3IM4HOTO
(bYHKIIMOHAIBHOTO
Ha3HAYCHUSL
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