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1. IIEJTM OCBOEHUSI I CLIUIIJIMHBI (MOYJI5T)

1.1|enbro ocBoeHUS quCHUTUIAHBI "CHCTEMBI U aITOPUTMBI IUPPOBOI 00pabOTKK HHPOPMAIIMK HA KETE3HOAOPOIKHOM
TpaHcnopte" siBiseTcst GOpMUPOBaHUE MPOPECCHOHATLHOM KOMITETCHIIMK B 00J1aCTH 3HAHUHM CTaHIAPTHBIX aJlTOPUTMOB
UdpoBoit 00paboTKK HHPOPMALMHK AJIS pEllICHHs TPAHCTIOPTHBIX 3a/1a4; YMEHHUI OCYIIECTBIISATH BBIOOP Cpesl pa3paboTKu
Hanb6ouee 3G HeKTUBHBIX AT pelIeHHs] KOHKPETHBIX 3a1a4 IU(poBoil 00pabOTKU CUTHATIOB; HAaBBIKAMU 00pabOTKH
Pe3yJIbTaTOB TECTUPOBAHUS KOHTPOJIBHBIX BEPCHil MporpamMm 1udpoBoit 00pabOTKH CUTHATIOB

1.2

2. MECTO JUCHUILJIUHBI (MOIY.JIST) B CTPYKTYPE OBPA30BATEJBHOM ITPOTPAMMBI

Hukn (pazgen) OI1: |BI.B.05

3. KOMIIETEHLIY OBYYAIOILIETOCSl, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS JUCLIAIIIAHBI
(MOJY.JIST)

ITK-1 CriocobGeH pyKOBOAUTH pa3pabOTKON IPOrpaMMHOrO KoJa

[1K-1.2 [TpumeHseT cTaHAapTHBIC aITOPUTMBI B COOTBETCTBYIOIIUX 00IaCTSIX

I1K-1.4 Vcnionb3yeT BBIOpaHHYIO Cpeay IpOrpaMMHUPOBaHUS

[TK-1.7 [TpumeHsieT KOJUIEKTHBHYIO Cpely pa3paboTKH MPOrpaMMHOTO 00ECIICUCHHSI U CUCTEMY KOHTPOJISI BEPCHIA

06.017. IIpodeccuonansuplii crangaprt "PYKOBOAUTEJIb PASPABOTKH ITPOI'PAMMHOI'O OBECIIEYEHHA",
yYTBep:KIEHHBIH NPHKa3oM MHHHCTEPCTBA TPYAA U cOUAIbHOM 3amuThl Poccniicko ®@enepanun ot 17 centsdps 2014 r. N
6451 (3aperucTtpupoBaH MunucrepcTBom octuuu Poccuiickoii ®enepanun 24 Hosdps 2014 r., peructpanuonnbiii N 34847)

ITK-1. A. HenocpeacTBeHHOE PYKOBOJCTBO IIPOLIECCaMi pa3pabOTKH IIPOrPaMMHOTO 00eCIIeYeHHUs
A/01.6 PykoBoacTBO pa3pabOTKON MPOrpaMMHOTO KOJia

B pe3ysabTate 0cBOEHHMS JMCHUILUINHBI (MOXYJIs1) 00y4Yarouiics 101KeH

3.1|3narn:

3.1.1|cTannapTHbIe anTOpUTMEI IH(pPOBOI 00padOTKN HH(POPMALNH TS pEIeHNs] TPAHCTIOPTHEIX 3a/1ad; 3HATH OCHBHBIC
MHCTPYMEHTAJIbHBIE CPebl Ul pa3pabOoTKH MPOrpaMMHOTo odecreueHus HudpoBoit 00paboTky HHPOPMALUH; TUIIOBBIE
KOJIIEKTHBHBIE CPEBI pa3padOTKU U TECTHPOBAHMS IIPOTPAMMHOTO 00ecIieueH!s LU(POBOH 00pabOTKH CHTHATIOB

3.2|Ymers:

3.2.1|MoaenupoBaTh CTaHIAPTHBIC AITOPUTMBI IIU(POBOI 00pabOTKH HHHOPMAIIMUIIS OLIEHKHA BO3MOXKHOCTEH NX MPUMEHEHHS B
KOHKPETHBIX TPAHCIIOPTHBIX 38/1a4aX;0CyLIECTBILITh BEIOOD cpel pa3paboTku Hanbosee 3P HEKTUBHBIX TS PELICHHS
KOHKPETHBIX 33724 HU(PPOBOH 00PaOOTKH CHTHAJIOB; CO3/1aBaTh TECTOBOE MPOTrPaMMHOE 00eCTICUeHUE TSl KOHTPOJIS
pa3paboTaHHBIX IPOrPaMM

3.3|Baanern:

3.3.1|naBbikamu 3pHEeKTUBHOMN peau3aliy CTaHAAPTHBIX aITOPUTMOB HU(PPOBON 00pabOoTKH HHPOPMAIHH IJIs PEIICHHS
TPAaHCIOPTHBIX 33/1a4; TEXHOJIOTHSAMHU MPUMEHEHHS BBIOPAHHBIX JIJIs pa3pab0TOK Cpe/i MPOrpaMMHUPOBAHUS; HABBIKAMU
00pabOoTKH pe3yNIbTATOB TECTUPOBAHHS KOHTPOIBHBIX BEpCHH IporpaMm U(poBoii 06pabOTKH CUTHATIOB

4. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJIMHBI (MOIYJISI)

Kon HaumeHnoBanue pa3jiejioB U TeM /BUA 3aHATHS/ Cemectp / | Yacos | Ilpumeuanue
3aAHATHS Kvbnc

Paznen 1. Moaenu u XxapakTepuCcTHKU U (POBLIX CHCTEM U CHTHAJIOB

11 JluckperHble ¥ U(POBBIE CUTHAIBI U JaHHBIE, UX XapaKTEPUCTUKH U 3 2
Maremarndeckue Moaenn /JIex/

1.2 JIuHeiHbIe AUCKPETHBIE CUCTEMBI H X MaTeMaTHIECKUE MOJICITH BO BPEMEHHOM, 3 2
Z- 1 4aCTOTHOH oOnacTsax. Bpemennsie psaasl  /Jlex/

1.3 JleTepMUHUPOBAHHHBIC CUTHAJIBI U pacyueT UX xapakrepuctuk /TIp/ 3 2

14 Crnyy4aiiHble IPOLIECCHI U CUTHAJIbI, BBIUMCIIEHHE X apakTepucTuk /T1p/ 3 2

15 MognenupoBanue B MATJIAB nerepMUHUPOBaHHBIX U CIy4aiHBIX 3 4

HocienoBaTenbHOCTeH. BerancieHrne XapakTepiuCTHK A1eTepMUHAPOBAHHBIX
CllyyaiHbIX ocaenoBaresnbHocTeil  /J1ab/




1.6

Mognenuposanue cpencrsamu MATJIAD nuHEHHBIX JUCKPETHBIX CUCTEM.
Brluucnenue 1 aHau3 XapakTepPUCTHK PEKYPCHUBHBIX JTMHEHHBIX AUCKPETHBIX
cucreM /JIa6/

1.7 /Cp/

Paznen 2. CTpyKTypbI JIMHEHHBIX TUCKPETHBIX CHCTEM

2.1 CTpyKTYypBl TUHEHHBIX AUCKPETHBIX CHCTEM. HEPEKYPCHBHBIE H PEKYPCUBHEIC
mudpossle (AUCKpeTHBIE) cucTeMbl  /JIex/

2.2 JuckpetHble npsiMoe U oOpaTHoe npeodpasoBanust Oypoe  /JIex/

2.3 BrlunciieHre XapakTepUCTHK HEPEKypCUBBIX cucteM /I1p/

24 BrIuncieHne XapakTepucTHK peKypcuBbix cuctem /T1p/

25 Brruucnenue cpencreamu MATIIAB IO neproauueckux ¥ KOHEUHBIX
nocnenosaTenpHocTel. /J1ad/

2.6 ITpoBepka paBenctBa [lapceBans u uccienoBanue dpdexra pacTekanus CeKTpa.
/J1ab/

2.7 MonenupoBaHue METOI0B HEMTAPaMETPHUECKOT 0 CIIEKTPATbHOTO aHAIN3a
CITy4allHBIX TOCJIe0BaTeIbHOCTEeH. Brrancnenne nmokasareneii kadecTa
CHeKTpasibHOro anaimusa  /Jla6/

2.8 MopenupoBaHue METOI0B apaMEeTPHIECKOT0 CIIEKTPATIBHOTO aHAIH3a
CIy4alHbIX TOCIEA0BaTENbHOCTEN HA OocHOBE AP-Mozeneil. Brruncnenue
MoKasareJiel KauecTBa CIeKTpaabHOro aHanu3a /J1ab/

29 /Cp/

Paznen 3. [ludpoBu3anusi CHrHAJIOB ¥ IaHHBIX

3.1 [pouecce! mudpoBuzanu HHPOPMAIHH, aHATOTO-UU(BPOBOE U IIUPPO-
aHaroBbIe npeoOpasoBatenu /Jlex/

3.2 O¢ddexTsl KBaHTOBAHHS U TIOTPEIIHOCTH B CHCTEMaX UPPOBO 00pabOTKH
CUTHAJIOB U iaHHbIX /Jlex/

3.3 Mpunnunet padorsr AT u HAIT.  /TIp/

34 IMorpemnocTr padotsr AL n LATL. /TIp/

35 Oiinai3uHroBbId 3()(GeKT U 1IymMbl KBaHTOBaHus /JIab/

3.6 UccnenoBanne muorockopoctHbix cucteM LIOC. MonenupoBanue cucrem
OIHOKPATHOW MHTEPIOJLILUY, JSIUMALUK U Niepeneckpetusaunu  /J1ad/

3.7 MopenupoBaH#e CHCTEM OJHOKPATHOW HHTEPIIOJSIIUY, ISIIUMALUH U
nepeneckpermsanun  /Cp/

Pa3nen 4. llpumenenne nepcneKTUBHBIX MeTO10B UG POBOIi 00padoTKN
uH(poOpMaIHH B TPAHCIOPTHIIX 3aa4ax

41 AnanTtuBHas nmudposast 00padoTka. CTpyKTypa aIanTUBHOTO YCTPOMCTBA.
ANTOpPUTMBI aJjanTalluy: BUHEPOBCKHIA, HaricKopeimero cimycka, LMS n RLS
/JTex/

4.2 IMpumeHeHue cucTeM U alropuTMOB HUGPOBOH 00pabOTKH HH(OPMALMN IS
MOHHUTOPHHTa OOBEKTOB TPAHCTIOPTHOH HHAPACTPYKTYpHI /JIek/

4.3 BaroHsI-1a00paTopuu Ui MOHUTOPUHTa 00BEKTOB TPAHCIIOPTHOM
undpactpykrypsl /I1p/

44 Baronsi-naboparopuu Ui MOHUTOPHHIa IOABMXKHOTO cocTaBa /IIp/

45 AnantuBHas KOMIIEHCALMS TIOMEX B PENIbCOBBIX KaHanax /Jla6/

4.6 AanTBHBIN SKBJIAN3HHT KaHAJIOB CBsA3M /J1ab/

4.7 AnantuBHas uAeHTHPUKALUS OOBEKTOB TPAHCIIOPTHOTO MOHUTOpHHTA /J1a6/

4.8 /Cp/

Pa3znen 5. CamocrosiTesibHas padora

51 IMoarororka k nexiusim /Cp/




5.2 IoaroroBka k 1abopaTopHbIM padotam /Cp/ 3 16

5.3 IMoarororka k npakTudeckuM 3austusm /Cp/ 3 16
54 Bemonuenune PI'P /Cp/ 3 17,6
55 IMoaroroBka k 3auety ¢ oueHkoi /Cp/ 3 8,75

Pa3zgen 6. KouTakTaKkTHDBIE Yachbl HA aTTECTALHIO

6.1 PI'P /KA/ 3 0,4

6.2 3auer ¢ onenkoi /KA/ 3 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHouHbIE MaTepUabl I IPOBEICHUS IPOMEXYTOTHON aTTeCTalli 00y4YaroNXCs IPUBEICHBI B IPUIIOKEHHH K pabodeit
IporpamMMe TUCHUILTHHBL.

@DopMBI ¥ BUIBI TEKYILIETO KOHTPOJIS IO JUCHUILIMHE (MOJIYJIIO ), BU/IbI 3aJJaHUH, KPDUTEPUHU UX OLICHUBAHUS, paclpeiesieHie OaioB 1o
BH/IaM TEKYIIETO KOHTPOJIS pa3padaThIBAIOTCS MpeIoaBaTelieM AUCHUILTIHEL C yYETOM ee CIIeHU(HUKH 1 JOBOASATCS 0 CBEICHUS
00y4aromuxcsi Ha IepBOM y4eOHOM 3aHSTHH.

Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS NPENOaBaTesieM TUCIUTUIMHBI (MOLYJIs), KaK IPaBUIIO, C UCIOIb30BaHHEM
OUOC unu myTeM NpoBEPKH MUCBMEHHBIX pa0OT, MPEAYCMOTPEHHBIX pa00YUMH MTPOrpaMMaMK JUCIUILTHH B PAMKaX KOHTAKTHOM
paboThl ¥ cCaMOCTOSTENbHON PabOThl 00yvatomuxcs. s pukcupoBaHus pe3ybTaToOB TEKYLIEr0 KOHTPOJIS MOXKET UCIIOJIb30BATHCS
3UOC.

6. YYAEBHO-METOAUYECKOE I HTHO®OPMAIIMOHHOE OBECHEYEHHUE JUCHUIIJIMHBI (MOAY JIA)

6.1. PekoMeH1yeMas JiuTepatrypa

6.1.1. OcHoBHas IUTEpaTypa

ABTODHI, 3ariaBue Wznatensc On. agpec
COCTABUTEIHN TBO. TOI

JI1.1 |MaceynuxoB U. U.  |Lludpoas o6paboTka curnaios: YueoHoe nocodue|TamO0B: https://e.lanbook.com/book/137567
TamboBckH
i
TOCYapCTB
CHHBIN
YHUBEPCHUT
€T UMCHHU
I.P.
JepxaBuH
a, 2019

6.1.2. lonoJIHMTe/IbHAS JIUTEpaTypa

ABTODHI, 3arnaBue Wznarensc On. agpec
COCTABUTENHN TBO. TOI

JI2.1 [TermanoB B.I. Iudposast 06paboTka cHrHAIOB: yueOHOE mocodue [Mockaa: https://e.lanbook.com/book/75740
115 By30B MockoBck
ui
HH)XEHEPH
o-
(husnuecku
i UHCTHUTYT,

2020

6.2 NudopmanmoHHbIE TEXHOJIOTHH, UCTOJIb3Y€eMble NPH 0CYLIECTBJIEHUH 00Pa30BaTEIbHOIO0 NMPOLEcca Mo JUCIUIIJIHHE
(MoayJii0)

6.2.1 IlepeyeHb JULIEH3HOHHOTO H CBOOOHO PACIIPOCTPAHSIEMOr0 NIPOrpaMMHOI0 O0ecIeYeHHs

6.2.1.1|Mat lab 14 Jorosop Ne 0342100004812000038-0001013-01

6.2.1.2|Microsoft Windows10 Pro [Torosop Ne034210000481700004

6.2.2 Ilepeyenb mpodeccHOHATBHBIX 023 JAHHBIX U  HUH(OPMALHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1|KpymHeiimmuit Be6-cepBuc s xoctunra | T-mpoekToB 1 ux COBMECTHOM paszpaborku- https://github.com/

6.2.2.2|ba3a xaur u myonukanuit JnexrponHoi oubnnorexu "Hayka n Texauxa" - http://www.n-t.ru

6.2.2.3|ITopran ai1s pa3paboTYMKOB HIEKTPOHHOM TexHukH: http://www.espec.ws/

6.2.2.4|ba3a maunbix «bubmnoreka nmporpammuctay https://proglib.io/

6.2.2.5|ba3a mauubix «OTpacieBoii mopran creruamucTo» http://www.connect-wit.ru/



https://e.lanbook.com/book/137567
https://e.lanbook.com/book/75740

6.2.2.6

Tapaut.py https://www.garant.ru/

6.2.2.7

Koncynprantllmoc http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCIIUIIJIMHBI (MOYJIs1)

7.1

VYueOHbIe ayUTOPUH JJIs1 TIPOBEACHUS 3aHATHH JICKIIMOHHOTO THUIA, YKOMILJICKTOBAHHBIC CIICIIUATM3UPOBAHHON MEOEIbIO 1
TEXHUYCCKUMH CPECTBAMH 00yUYCHHS: MYyJIbTHMEIUITHOE 000pyI0BaHKe ISl IIPEAOCTABICHNS yIeOHON nHMOpMALn
0OJBLION ayAMTOPHUU W/UIIHM 3BYKOYCHIIMBaoIee 000pyJ0BaHHE (CTAlMIOHAPHOE HIIH MEPEHOCHOE).

7.2

V4eOHbIe ayTUTOPHH AJIs IPOBEACHHUS IPAKTUYECKHX 3aHSATHIL, IPYNIIOBBIX M MH/MBHUAYaIbHBIX KOHCYJIBTALMH, TEKYIETrO
KOHTPOJIA 1 l'[pOMC)KyTO‘{HOf/i aTTeCTalliy, YKOMIIJICKTOBAHHBIC Cl'le]_[l/laJ'II/I?)I/lpOBaHHOI\/’I MeOEIbIO0 U TEXHUYECKHUMU
CpeacTBaMH O0yYeHHS: MyJIbTUMEANIHOE 000pyA0BaHIE /WK 3BYKOYCHIIMBaIOLIee 000pyJoBaHHE (CTAlHOHAPHOE HIIN
IIEPEHOCHOE)

7.3

IMomenieHus AJIsl CAaMOCTOSTENEHON pabOTHI, OCHANIEHHBIE KOMITBIOTEPHOH TEXHUKON ¢ BO3MOYKHOCTBIO TIOAKITFOUSHHUS K
cetn "MHTEepHET" M 0OecneueHHeM JI0CTyIa B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeIbHYIO CpE/ly YHUBEPCUTETA.

7.4

TMomerenust i XpaHEeHHsI U TPO(PUIAKTHIECKOTO 00CITy)KUBaHHS y4eOHOTO 000PYIOBaHHUS

7.5

YueOHble ayJUTOPUH VIS IPOBEICHUS J1a00paTOPHBIX pabOT YKOMIIJIEKTOBAHBI CIEUATH3UPOBAHHOM MeOebio U
TEXHUUECKUMH CPEJICTBAMH O0yUEHHS: HOyTOYKH MM KOMIIBIOTEPHI, MOAKIIOYEHHBIE K ToKanbHOI cetnt CamI YIIC.




