HokyverT noanncar npociA pREFRNPE BE' e TPAHCTIOPTA POCCUIICKON ®EJEPALINN

NHbopmaums o Bnagen

OVO: Unprkosa o EIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOT'O TPAHCITOPTA
JlomKHOCTb: mwap@hﬁmg OCYZ[:/’XPCTBEHHOE BIO/PKETHOE OBP/}?OBATEH]:HOE YUPEXIEHUE BbICl.L[EF O OBPA30OBAHUA
ara nonnvcHRVIBOJIKCIGHTA FOCYI[APCTBEHHBH/I VHUBEPCUTET ITYTE COOBLIEHM S

YHUKanbHbI MPOrpaMMHbIA KIKOY:
750677999bb0631a45cbf7b4a579c1095bcef03281{ifee919138f7 aAP OcadS

1e)

ADATORCKIIL nrn/mr HpI/IBFYHC

IIpunoxxenne
K paboueil mporpaMMe JUCIUITITNHBI

OIIEHOYHBIE MATEPHAJIBI JJ151 IPOMEXKYTOYHOM ATTECTAIIUU

MO JUCLHUIIJIMHE (MOYJIIO)

«u¢pposBbie TeXHOJOIUH B NPOPEeCCHOHAIBHON AeATEeJIbHOCTI
(HaumeHoBaHue OUCYUNTUHBL(MOOYIIS)

HaHpaBJIeHI/Ie IIOATOTOBKHU / CIICIHNaJIbHOCTD

23.05.05 Cucremsbl o0ecnieueHUus IBHKEHHS 110€3/10B

(k00 u Haumenosanue)

Hanpasnennocts (npouis)/cnenuanuszanus

ABTOMATHKA M TeJleMeXaHHKA Ha KEJTEC3HOAOPOKHOM TPAHCIIOPTE

(Haumenosanue)



1. [TogcHuTEAbLHAA 3ANMUCKA

Heﬂb HpOMe)KYTOqHOfI aTTCCTAllU — OUCHHUBAHUC IMMPOMCKYTOYHBIX W OKOHYATCJIBHBIX PC3YyJIbTATOB

O6y‘IeHI/I5{ oo AUMCHHUIIIIMHE, O6€CH€‘H/IBaIOH_[I/IX JOCTHIXKCHUC

00pa30BaTeNIbHOIN POrpamMMBl.

@DopMbI IPOMEKYTOUHOM aTTECTALMM: 3a4ET, 9 cemMecTp.

IUIAaHUPYEMBIX  PE3YyJIbTATOB  OCBOCHUA

[Tepeuens KoMNIETeHIIUN, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUIAHBI

KO}I U HAMMCHOBAHHEC KOMIICTCHIIMH

Kon mnnukaTopa qOCTHXKEHUS
KOMITETEHIINN

cBoel po(ecCHOHATEHON AEATEIEHOCTH

OIIK-10: CriocobeH (popMyaHpOBaTh U PELIaTh HAYYHO-TEXHUYECKUE 3aa4i B 001aCTH

OIIK-10.2

PesynbTaThl 00yueHus o JUCUMILIMHE, COOTHECEHHBIE C TUIAHUPYEMBIMU
pe3yJabTaTaMHi OCBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

KOII 1 HAUMCHOBAHUEC UHUKATOPA
JOCTHXKCHUA KOMIICTCHIIMNA

PesynbTarel 00yueHus MO JUCIUIITUHE

OrnieHOYHbIE
MaTepuabl
(cemectp 7)

OIIK-10.2: TIpoBOoguT caMOCTOSITENIbHbBIE
Hay4HBIC HCCIIEOBAaHHSA, B TOM YHCIE
MIOUCK, 0TOOD M aHaIu3 HHPOpMALIUU

OOy4Jarouuiics 3HACT:
- COBpeMCcHHbIE [U(GPOBBIC HHPOPMALUOHHO -
KOMMYHUKAIIMOHHBIC TCXHOJIOTMU, MCIIOJIB3YCMBIC B

npodheCCUOHATBHOM

JIEATENBHOCTH

-poOIEeMBI U MOAXOABI obecriedeHus] HHQOPMaITMOHHON
06e30MacHOCTH MHOTOKaHaJIbHBIX CHCTEM

JKEJIE3HOIOPOKHOTO TPAHCIIOPTA, B YCIOBUSIX BHEAPEHUS
LU (POBBIX TEXHOJIOTHH

3anaHus (Nel -
Ne28)

OOyuaronuics: ymeer:

- BbIOMpaTh Haubonee HPQeKkTHBHOE TNPOrpaMMHOE
obecrieueHne Jyisi peleHns] KOHKPETHOW MPaKTUYECKOM
3a7a4n

- BBIBIITH M AHAJIM3UPOBATh JIOCTOMHCTBA |
HE/IOCTaTKM TIPUMEHEHUs] LU(PPOBBIX TEXHOJOTHH B
MHOTOKaHQJIBHBIX CETAX M CHCTeMaxX KOMMYTAallud |
KOMMYHHKAIIHU.

Samanust (Nel - NeB)

OOyyJaromIuiics BIaJICET:

- HaBbIKAMH TIONYYECHHS OLEHKH d3(PdeKTrBHOCTH
TIPUMEHEHHUS UG POBBIX TEXHOJIOTUI B
MHOTOKaHAJIbHBIX crcTeMax KEJIC3HOJOPOIKHOTO
TPAHCIIOPTA U CETSIX KOMMYTAIIHH.

- HaBBIKAMH TIONYYCHHS OLCHKH 3(PPEKTHBHOCTH
MIPUMCHCHUS IU(PPOBBIX TEXHOJIOTHIA B
MHOTOKaHATBHBIX cucreMax KEJIE3HOJJOPOIKHOTO
TPAHCIOPTA U CETAX KOMMYTAIIMU

3ananus (Nel - Ned)

[IpomesxyTouHas arTecTanus (9K3aMeH) MPOBOAUTCS B OJHOM U3 ClIeayonmX Gopm:

1) oTBeT Ha OUJIET, COCTOSIINM U3 TEOPETUUECKUX BOIPOCOB U MPAKTUUECKUX 3aJaHHIA;
2) BeinonHenue 3aganuii B OMMOC ynuBepcurera.

2. TunoBble KOHTPOJILHBbIE 3aJaHUS UJIM MHbIE MATEPHUAJIbI /IJIsl OLIEHKH 3HAHWH, YMEHUIi,
HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapPaKTePU3yOIINX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIHI1



2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHN) VIl OLIEHKH 3HAHNEBOr0 00pa30BaTeJIbHOIO

pe3yJabrara
[TpoBepsiembIii 00pa30BaTEIBHBIN PE3YIIbTAT:

Kon n HauMeHOBaHME UHIUKATOPA OO0pa30BaTeNbHBIN PE3YIbTAT

JOCTHXKCHUS KOMIICTCHIIMHN

OIIK-10.2: [IpoBomut | OGyuaromuiics 3HaeT:

CaMOCTOATCIIbHbBIC HAy4HBbIC | - COBPCMCHHBIC I.[H(l)pOBLIe I/IH(i)OpMaL[I/IOHHO - KOMMYHHKAIIMOHHBIC TEXHOJIOTUH,

HCCIICA0OBaHUs, B TOM YHCJIC | UCHOJb3YCMbIC B HpO(I)eCCHOHaHLHOI)’I

IIOUCK, OT60p u aHaJIu3 | OCATCIIBHOCTH

I/IH(I)OpMaHI/II/I -HpO6J’[eMBI U 11oaXobl obecrieueHus I/IH(i)OpMaHI/IOHHOﬁ 0€e30IacCHOCTH MHOTOKaHAIbHBIX

CHCTEM HKEJIE3HOJOPOIKHOTO TPAHCIIOPTA, B YCIOBHSIX BHEIPEHHsI IM(POBBIX TEXHOJIOTHIA

ConocTaBHUTh MOHITHUSA U UX OINPCACIICHHUA:

1 AninTUBHOE IPOU3BOJICTBO — IOCTPOSHUE CIIOXKHBIX TPEXMEPHBIX AeTanei u3 HudpoBbIX JaHHEIX 3D-Monenu mytem
HAHECEHUS MOCIIe0BaTENbHBIX ClI0eB Marepraia (3D-neqars).

2 AIUTMTHBHBIE TEXHOJIOTUH — TEXHOJIOTHH 10 CO3/IaHUI0 OOBEKTOB 3a CYET HAHSCEHHUS [TOCIIeJOBATEIILHBIX CIIOCB
Marepuana. Mozenu, n3roToBJIeHHbIE aJUIMTHBHBIM METOI0M, MOTYT IIPUMEHSTHCS Ha JJFOOOM IPOU3BOJICTBEHHOM JTalle — KaKk
JUISL ©3TOTOBJICHHS OITBITHBIX 00pa3LoB (T. H. OBICTPOE MPOTOTHITUPOBAHKE), TAK U B KAYECTBE CAMUX T'OTOBBIX M3JIENHUH (T. H.
OBICTpOE TIPOU3BOJICTBO).

3 bnokueiin (ot anrin. blockchain) — TexHonorus, 00beANHSIIOMAS PSIJl MATEMATHYECKUX, KPUIITOIPahUIECKHX 1
HKOHOMUYECKHX TPHHIHUIIOB, KOTOPBIE MOAJIEPKHUBAIOT CYLIECTBOBAHNE PACIIPEACICHHOTO MKy HECKOJIIBKUMH y4aCTHUKAMH
peectpa. OcCOOEHHOCTH TEXHOJIOTHH 3aKIIFOYalOTCs B HEBO3MOKHOCTH M3MEHUTD WM MO JIeIaTh TaHHbIE, B IIPO3PayHOCTH
TIPOM3BOIMMBIX TPAH3AKIHH, ICIIEHTPAIM30BAaHHON TIPOBEPKE TAHHBIX, H30BITOYHOCTH Y3JIOB CETH U OCOOCHHOCTSIX
BepU(PUKALUH C TOMOIIBIO II(PPOBBIX MOIMHCEH.

4 Bonpine nanuele (anri. Big data) — 0003HaueHHE CTPYKTYPHUPOBAHHBIX U HECTPYKTYPHPOBAHHBIX JaHHBIX OIPOMHBIX
00BEMOB M 3HAUUTEIEHOIO MHOT0O00pa3Hs.

5 Beeo6Ommuii Murepuet («MuTepheT Beero» / The Internet of Everything), « utepuet Bemiei» (Internet of Things) —
TEPMHHBI, 0003HAYAIOIINE BEAYILYIO KOHIENIHUIO (POPMUPOBAHUS III00AIbHOM CeTeBOM MH(POPMAIIMOHHON HHPPACTPYKTYPBI U
ONpeNEeISIOIINE BEIYUCIHTEIBHYIO CeTh (PU3MYecKUX 00beKTOB (JIIoIeH 1 MAIINH, Pa3IMYHBIX TEXHHYECKHX yCTPOICTB),
KOTOpbIE OCHAIEHBI BCTPOSHHBIMHU ITPOTrPaMMHBIMH U HH()OPMAIIMOHHBIMH TEXHOJIOTHAMHE IS B3AUMOACHCTBHS JPYT C IPYrOM
WM ¢ BHenIHel cpenoii. BeceoOmmit IHTEpHET 103BOIISET HA OCHOBE OOIMIMX CTaH/IAPTOB M MPOTOKOJIOB KOMMYHHUKAIINN
UIeHTU(OUUUPOBATE U O0BEIUHHUTH B €JMHOE HH()OPMALIMOHHOE IIPOCTPAHCTBO PEANIbHBIC U BUPTYaJbHBIC OOBEKTHL

6 BupryansHas peanbHOCTh (aHri. virtual reality, VR, HCKyccTBeHHAs pealbHOCTh) — CO3/IaHHBIN TEXHUYCCKUMHU
cpencTBaMu MUP (0OBEKTHI M CyOBEKTHI), IEpeAaBacMblil YEIOBEKY Yepe3 €ro OILYLIeHHs: 3peHHe, CIIyX, OOOHSHUE, OCSI3aHUE U
Jpyrue. BupryanbHas pealbHOCTh UMUTHPYET KaK BO3JEHCTBHE, TaK M PEakiMy Ha BO3JACHCTBHUE.

7 'HHOBaIIMOHHAS 9KOCUCTEMa — COBOKYITHOCTh CyOBEKTOB, B3aMMO/ICHCTBYIOIHMX B [IPOLIECCE KOMMEPLMAIN3AINT
WHHOBALIMH ¥ UX B3aUMOCBS3eH, aKKyMYJIUPYIOIIast YeJIoBeuecKue, (PMHAHCOBBIC ¥ MHBIC PECYPCHI ISl HHTCHCH(UKALHH,
ONITUMH3AINHU 1 obecriedueHns 3P PEKTHBHOCTH KOMMEPIHATH3ANH HHHOBALINH.

8 MckyccTBeHHBII HHTEIJIEKT — HayKa M TEXHOJIOTHSI CO3/IaHNs HHTEIUICKTYaJIbHBIX MAIIMH, OCOOEHHO
HHTEIUICKTYaIbHBIX KOMIBIOTEPHBIX IIPOIPaMM; CBOWCTBO MHTEIUICKTYAIbHBIX CHCTEM BBIIOIHATH TBOPYECKHE (PyHKIIHH,
KOTOpBIE TPAIUIHOHHO CYUTAIOTCS IPEPOTraTHBON YesIOBEKA.

9 Kacromu3anust — MHANBULYaIU3aLHsl IPOIYKIIUH O/ 3aKa3bl KOHKPETHBIX MOTPEOHUTEIICH MyTeM BHECEHUS
KOHCTPYKTHUBHBIX WJIH JAU3ailHEPCKUX U3MEHEHUH, TTIAaBHBIM 00pa30M Ha KOHEYHBIX CTaJIUSIX MPOM3BOACTBEHHOIO UKIIA.

10 KomnbroTepHbIi HHXHHUPUHT — KOMILJIEKC YCIIYT 110 pa3paboTKe MPOIyKTa, IPOBEJCHUIO PACYETOB U aBTOMATH3AINI
MPOU3BOACTBEHHBIX IIPOLIECCOB € UCIIOIb30BAHHEM CIICIIHATM3HPOBAHHOI'0 HH)KEHEPHOTO IIPOrPaMMHOT0 00ECIICUeHU S,
BKJIIOYAIOIIET0 B Ce0sl COBPEMEHHBIE CHCTEMbBI HH)KCHEPHOTO aHATIM3a M MOJEINPOBAHHMs, TAKHE KaK CUCTEMBI
aBTOMaTH3upoBaHHOTO NpoekTrpoBanus (Computer-AidedDesign, CAD), noarorosku npoussoactsa (Computer-Aided
Manufacturing, CAM), urxxeneproro ananusa (Computer-Aided Engineering, CAE), ynpaBieHust JaHHBIMH O TIPOIYKTE
(Product Data Management, PDM), ynipasiienus xu3HeHHbIM koM npoaykra (Product Life cycle Management, PLM). C
0oJiee MIMPOKOH TOYKH 3pEHUS] KOMITBIOTEPHBIH HHXMHUPUHT — 9TO COBOKYITHOCTH BCEX KOMIIOHEHTOB, IIPEIHA3HAYEHHBIX JUIS
3¢ PEKTUBHOTO PEIICHHS CIIOKHBIX HAYYHO-TEXHUYECKUX MPOOIeM IyTeM MaTeMaTH4eCKOro 1 KOMITBIOTEPHOTO
MOJICJIMPOBAHUSI.

11 KoHcopunyMbl — CTpaTerHYeCKHe NCCIEA0BATEIbCKHIE, TEXHOJIOTHUECKUE MM HHBECTHIOHHBIC TAPTHEPCTBA B
COCTaBe KOMITaHHUI1, IIOCTABIINKOB TEXHOJIOTHYECKHUX PEIICHHUH, TOTpeOuTeNel STHX PEIeHUH 1 TOCyJapCTBEHHOIO PEryJIsTopa.

12 Kubepduzudeckue cucremsl (CPS) — 3T0 cHCTEMBI, COCTOSIIME U3 PA3IMYHBIX IPHPOAHBIX 00BEKTOB, HCKYCCTBEHHBIX
MOJICHCTEM H YIPABISIOIINX KOHTPOJLIEPOB, MTO3BOJISIONIMX MPEACTABUTh TaKOe 00pa30BaHUE KaK €MHOE LIENOe.

13 Hamnyumas nocrynHas texaosorust (HAT) — TexHOIOrHs pONU3BOICTBA MPOAYKIMU (TOBAPOB), BBINOIHEHUS padoT,
OKa3aHUs yCIIyT, olpe/elsieMasl Ha OCHOBE COBPEMEHHBIX JOCTH)KEHUH HAyKH M TEXHUKU M HAWIy4IIero COYeTaHusl KpUTeprUeB
JOCTHIKEHHUS 1[eJIell OXpaHbl OKPYIKAIOIIEH Cpebl MPU YCIOBUU HATMYHUS TEXHUYESCKOW BO3MOKHOCTH €€ IIPUMEHEHUSI.

14 HeiipoHHble ceTn — MaTeMaTHYECKUE MOJICIIH, & TAKXKE UX MPOTPaMMHbBIE WM alllapaTHbIe pealn3alii, TOCTPOCHHbIE
TI0 IPUHIUITY OPTaHU3aliy U GYHKIMOHUPOBAHHUS OMOJIOTHYECKUX HEHPOHHBIX ceTeil — ceTell HepBHBIX KIETOK JKHBOTO
OpraHu3Ma.

15 OOpatHBIif HHKHHUPHHT — UCCIIEA0BaHNE HEKOTOPOTO TOTOBOTO YCTPOICTBA MM TIPOTPaMMBI, a TAKXKE JOKYMEHTAINH
Ha HETO C LEeJIbI0 NOHATh NPHHLMI €ro paboThl; HapuMep, 4To0bl 0OHAPYKUTH HEJOKYMEHTHPOBaHHbIE BO3MOXKHOCTH (B TOM
YHCIIe IPOrpaMMHBIE 3aKJIaJIKH), CAENaTh U3MEHEHHE MITH BOCIIPOM3BECTH YCTPOHCTBO, IPOTPaMMYy WIIM HHOM OOBEKT C
AQHAJIOTUYHBIMH (QYHKIMSIMHU, HO 0€3 IPsIMOTO KONIUPOBAHHUSL.




16 OMHHMKaHAIBHOCTB — 3TO TO/X0/1 K KOMMYHHKAIMH, IPH KOTOPOM KJIMEHTHI BEIOUpAIOT Hanbosee yIoOHbIN J1Ist ce0st
KaHaJI COBEPILEHH MOKYIIKH: MHTEPHET-Mara3iH, KOJUILEHTP, MOOWIbHAS BEpCHs caiiTa, MOOMIIFHOE TIPHUIIOKEHHE, OOBITHBIHA
oddaitH-marazux

17 TlepemoBbie MPON3BOACTBEHHBIC TEXHOJIOTHH — TEXHOJIOTHH U TEXHOJIOTHIECKHE TPOLIECCHI (BKITIOYast HEOOX0AUMOE
IUTSA UX peaNn3alii 000pyA0BaHKeE), YIIPaBIIEMBIE C IOMOIIBI0 KOMITBIOTEPA WIIM OCHOBaHHBIE HA MUKPOAIIEKTPOHHUKE U
UCIIOJNIE3yEMBIE MTPU MPOSKTHPOBAHUH, IPON3BOICTBE MM 00pabOTKe MPOAYKIHH (TOBApOB U yCIIyT).

18 ITnardopma — B IIMPOKOM ITOHUMAaHUH, KOMMYHHUKAIIMOHHAS ¥ TPAH3aKIIMOHHAS CpeJia, YYaCTHUKH KOTOPOH
U3BJICKAIOT BBITO/IBI OT B3aUMOJICHCTBHS APYT C JPYTOM.

19 Inatdopma (udpoBas) — NPUHIUIHATBEHAS KOHCTPYKIUSA 00BEKTa, BKIIIOYAOIIAS B Ce0sI KOMIUICKC YaCTeH,
MTOJICHICTEM, HHTEP(EHCOB M TEXHOJOTHYECKUX MPOIECCOB, B KOTOPHIA BKIIFOUEHBI KaK HEM3MEHHBIC («OCHOBHBIEY), TaK H
nepeMeHHbIe («repudepuitHpie)») KOMIOHEHTHI, BApbUPYIOLIAECS OT CUTYAIMU K CUTYalllH.

20 ITnaTdpopmu3anms — Iporecc M3MEHEHHS apXUTEKTYPbl/OpraHU3allii PEIHKOB TOBAPOB M YCIYT O] BIASHUEM
pactpocTpaHeHHS MOTYITHHBIX IU(PPOBHIX TIATGOPM U IPUMEHEHHUS IIAaT(GOPMEHHBIX TEXHOJIOTHIA, KOTOPHIE TIO3BOJISIOT
TIOJIKJIIOYUTH K €IMHOMY MH(OPMAIIMOHHOMY IPOCTPAHCTBY JIIOAEH, yCTPOWCTBA U CUCTEMBI 10 BCE IIETIOYKE CO3JaHuUs
J00aBIEHHOM CTOMMOCTH, a TaK)Ke CBS3aHHAs C JAHHBIM MTPOLIECCOM TpaHc(hOopMaIyst ON3HECMOIeTeH.

21 IlpopsIBHBIE UCCIIEIOBaHUS — UCCIICAOBaHMS, CIIOCOOHBIE KOPEHHBIM 00pa30M U3MEHHUTh TOHUMaHHUE BaXKHOU
CYIIECTBYIOIIEH

HAyYHOH FJTM TEXHOJIOTHYECKOW KOHIICTIIINH WA IPUBECTH K CO3IaHUIO HOBOW MapaJuTMbl Wi 001acTH B HAyKe U
TEXHHKE.

22 PoOoTu3anus — HCIOIh30BaHNE HHTEIUIEKTYAIBHBIX POOOTEXHUYECKUX KOMITICKCOB, (YHKIIMOHAIBHBIE 0COOCHHOCTH
KOHUX COCTOSIT B TOCTATOYHO THOKOM pearupoBaHUY Ha W3MEHEHHUs B pabodeli 30He.

23 TexHOIOTMYECKHE MHHOBAIMU — JIESITEINbHOCT OPraHHU3alui, CB3aHHAs C Pa3pabdOTKOI U BHEIPCHUEM:
TEXHOJIOTHYECKH HOBBIX MPOIYKTOB H MPOIIECCOB; TEXHOJIOTUUECKUX YCOBEPIICHCTBOBAHHUHN B ITPOILYKTaX M Mpoleccax;
TEXHOJIOTHUECKH HOBBIX WJIM 3HAYNTEIHHO YCOBEPIICHCTBOBAHHBIX YCIIYT; HOBBIX MIIM 3HAYUTEIHHO YCOBEPIICHCTBOBAHHBIX
CIIO0CO0O0B MPOM3BO/ICTBA (TIepeiaun) yCIyT.

24 TexHONIOTHYECKOE MPENITPUHAMATENFCTBO — 3TO CTHJIb JIIEPCTBA B OM3HECE, OCHOBAHHBIN Ha MpoIiecce
uACHTH(UKAINY TEXHOIOTHUECKH MHTEHCUBHBIX OM3HEC-BO3MOKHOCTEH C BHICOKMM TOTEHIIMAIOM, a TAK)KEe Ha YIIPaBICHUH
OBICTPBIM POCTOM C HCIIONF30BAaHUEM IIPHHINITHAIBFHBIX HABBIKOB IPUHATHS PEIICHUI B PSKUME PEabHOTO BPEMCHH.

25 3D-texHoNOorNY (IIe9aTh) WINA «aJIUTUTABHOE MIPOM3BOJICTBOY — IIPOIECC CO3IAHIS ENbHBIX TPEXMEPHBIX 00BEKTOB
MIPaKTHYECKH JII000H reoMeTprueckoii hopMbl Ha OCHOBE IIM(DPOBON MOJIEITH.

26 lndposuzaryst — 3aMeHa aHATIOTOBBIX (PHU3NUECKHX) crcTeM cOopa 1 00padOTKH JaHHBIX TEXHOJIOTHIECKUMHA
CHCTEMaMH, KOTOPbIe TEHEPUPYIOT, epeatoT 1 00padaThIBaloT 1IM(POBOIT CUTHATI O CBOEM COCTOSIHMH. B mmpokom cMbiciie —
TIpoliecc nepeHoca B UPPOBYI0 cpeay QyHKIUH U nesTelbHOCTelH (On3HEeC-TIPOLIECCOB), paHee BHITOIHABLINXCS JIIOABMH U
OpTaHU3aIHIMU.

27 Hudposas mnathopma — 1. Moaens neaTenbHOCTH (B TOM Unciie OU3HEC-IeITeIbHOCTH) 3aNHTEPECOBAHHBIX JIUI] HA
obmreit mmatdopme s GyHKIIMOHNPOBAHUS Ha MUPPOBBIX peIHKaX; 2. [Tnomanka, moaiep>KuBaromas KOMIDICKC
ABTOMAaTH3MPOBAHHBIX MPOIECCOB M MOJICIEHOE TOTpeOIIeHIe MTU(PPOBBIX MPOAYKTOB (YCIyT) 3HAYNTEIFHBIM KOJTHIECTBOM
norpeduteneii; 3. MHpopMannonHas cucTeMa, CTaBIIask OJHUM U3 JIMANPYIONIUX PENICHUH B CBOSH TEXHOJIOTHYECKOW HHUIIIE
(TpaH3aKIMOHHOW, MHTETPAlMOHHOM U T. I1.).

28 Iudposoit nponykr (yeiyra) — 1. IIpoaykT (yciyra), Ipor3BOAUMBII W/WITH IPEAOCTABISEMbIN B IN(MPOBOM
npoctpancTie; 2.0HO U3 CBOWCTB MPOAyKTa (YCIyTH), BOSHUKAOIIEE TIPH OCYIIECTBICHUN HU(POBBIX MPOIIECCOB C 00pa3oM
npoaykra (yciayrn); 3. Llennas nHGopManus WM OCTYT K 3IEKTPOHHOMY CEPBHUCY, 32 KOTOPHIN TOKYIIATENH COTJIACHHI IJIATUTh
JICHBTH.

2.2 Tunosble 3aJaHUSA I OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOIO pe3yJbTaTa

[IpoBepsieMblii 00pa30BaTENBHBIN PE3yIbTAT:

Kon n HanmeHoBaHMe OO0pazoBaTenbHBIA PE3yIbTAT
MHAUKATOpPA JOCTHIKEHUS
KOMIICTCHIIUU
OIIK-10.2: IIpoBomut OOyuaromuiics ymeer:
CaMOCTOSATCIIbHBIC HAYYHBIC - BBI6I/IpaTB HauboJiee 3(1)(1)€KTI/IBHO€ IporpaMMHOC obecrieueHue AJIsL pCIICHUA KOHKP@THOI}’I
HUCCICa0BaHUA, B TOM YHUCJIIC HpaKTI/IquKOf/'I 3aJa4u
TIOUCK, OT60p " aHaJInu3 - BbISAIBJIATD U aHAJIU3UPOBATH JOCTOMHCTBA U HCAOCTATKHA MMPUMCHCHUSA III/I(l)pOBLIX
I/IH(I)OPMaHI/II/I TEXHOJIOTHH B MHOTOKAaHAJILHBIX CETIX M CHCTEMaXx KOMMYTAallu 1 KOMMYHUKAIIUH.

1) Onuinute coctaB ¥ Ha3HA4YEHHE 3JIEMEHTOB IPOrPAaMMHOI0 o0ecrieueH s IS PEeLIeHHsI KOHKPETHOM MPAaKTUYECKOI 3a1a4u 110
Oyayuiei mpodecCHoHALHON AESTEILHOCTH.

2) HazoBuTe W yKaXuTe pa3iiidne IporpaMMHOe obecmedeHne, paboTaromiee B CHCTEME PEalbHOTO BPEMEHH, BCTPOCHHBIX U
paclpeneneHHbIX CHCTEM

3) IocTpoute 00OOMIEHAYIO CTPYKTYPY HHPOPMALMOHHON CHCTEMBI

4) Beimenute 0COOCHHOCTH COBPEMEHHOM U(POBOH TEXHUKU

5) Onummre HepapXUUYecKyro CTPYKTYPY YIPaBICHUS JKeJIE3HOAOPOKHON CHCTEMON

6) IIposemute 0030p GyHKIMOHUpOBaHUS cucteMbl ACY KT

7) HazoBuTe ocHOBHBIE cepBUCHI MIHTEpHET W MHOTO BUa-00ILEHNUS Ha JKeJIe3HOAOPOKHOM TPAHCHIOPTE

8) Omummmte Meton KosutabopaTuBHO#N (uusTparu (user-based) i1 IpOrHO3MPOBAHUs, KAKYH0 OIICHKY JACT MOJIb30BaTelb




MIPEATI0KEHHOMY MPOAYKTY (TPEIIOI0KUTENbHBINH PEUTHHT).

OIIK-10.2: IIposomutr | OOy4arOUIHICs BaJICeT:

CaMOCTOSATEIIbHBIC HAay4HBIC | - HAaBBIKAMH MOJIYUSHHUS OLEHKHU 3(H(PEKTUBHOCTH IPUMEHEHUS IU(PPOBBIX TEXHOJIOTHI B
HCCIICIOBAHKA, B TOM YHCIC | MHOIOKaHAJIbHBIX CHCTEMAaX KCJIC3HOJOPOKHOTO TPAHCIIOPTA U CETAX KOMMYTAIlUH.

TOHCK, oT6op u AQHATM3 | - HaBBIKAMHU MOJYYEHHs OLIEHKH Y(P(PEKTUBHOCTH NPUMEHEHUsS! HU(POBBIX TEXHOJOTHH B
UH(pOpMaIUK MHOTOKAHAJIbHBIX CHCTEMAaX JKEJIEC3HOJOPOKHOI'0 TPAHCIIOPTA B CETSAX KOMMYTAIIUHU

1) Unteprer u Unatpaner: 1) [punmuns! opranmsammu B ceti Martepret. 2) Cepsucel B cetnn MaTepret. 3) Kynprypa
HMHTEPHET-KOMMYHHKALUH.

2) HarennekryansHble cuctemsl Ha Tpancnopre: 1) Exmnas madopmanmonnas cpenma. 3) Poms n mecto ACY XT B
TpaHCHOPTHOM KoHBelepe. 4) KoMriulekcHas cucreMa MOHHMTOPHHTA M yNpaBlICHHUs JHUKBHJAIMEH Ype3BbIUAHBIX CHTyaluit
OAO «PXK]». 5) ITepcriektuBHas TexHomorus nuppoBoii paguocssazu GSM-R.

3) Hudpossie nannsie u ux aHanus: 1) IlonsTre Habopa maHHBIX: 00BEKT U ero atpuOyTsl. 2) [Ipencrapnenne TaHHBIX U
WX MHUHUMAaNbHBII 00beM s aHanu3a. 3) Craauu aHaiu3a JaHHBIX ISl BBISABJICHUS CKPBHITBIX 3akoHOMepHocTei. 4) Cdepsr
npuMeHeHns Texnosnoruii Big Data. 5) Beibop MeTona moncka pemenust 1uis 3aa9 ONTHMH3ALHH.

4) Metoapl HCKYyCCTBEHHOTO HHTEIIEKTa M cdeprl ero npuMeHeHus: 1) Kiaccudeckoe oOyduenme (c yumrermeM u 0e3
yuauTtens). 2) O0yuenne ¢ moakperuieHreM. 3) [TonmymsipHble anTrOpUTMBI KIACTSPU3AIIHH.

2.3. IlepeyeHb BONPOCOB I MOATOTOBKH 00YYAIOIINXCH K MPOMEKYTOYHOM aTTeCTAlluH

1) Cpencra peanmzannu nHGopMannoHHEIX TexHomormit. Kimaccupukamus UC OAO «PX]». Cructema yCIoBHBIX
0003HaYECHUH.

2)  Pexxumbl aBTOMaTn3upoBaHHOHM 00paboTky nHpopMannu. MHTErprupoBaHHbIE TEXHOJIOIHU B PACHIPEIEIICHHBIX CUCTEMAX..

3)  ACY Kak HHCTpYMEHT ONTHMH3ALMH MIPOLIECCOB YIPABICHHUS B TPAHCIIOPTHBIX CHCTEMAaX.

4) Enwmnas KoproparuBHas ABromarnsupoBanHas Cucrema Yipasnenus nappacrpykrypoi (EK ACYN).
ABTOMaTI/ISI/IpOBaHHBIe CHUCTEMBI YIIPABJICHUA X03sICTBAMU BHQKTpI/I(bI/IKaHI/II/I n 3J'IeKTpOCHa6)KeHI/I$[, ABTOMATHUKHU U TCICMCXAaHUKU,
CBSI3H.

5) Enunas xopnopaTnBHas aBTOMaTH3MPOBAaHHAS CHCTEMA YIPABICHNS TNIAHUPOBAHIEM M KOHTPOJIEM MOTPEOICHHS
anexrpudeckoi sHeprun (EK ACY TIKIID) OAO «PX/I»..

6) AmnHamu3, y4eT M paccieJOBaHHE OTKa30B TEXHUYECKUX CPENICTB.

7) KommiexcHast aBTOMaTH3MPOBaHHAS CUCTEMA yUeTa, PacciIeIOBAaHNS M aHAJIN3a CIIydaeB TEXHOJIOTHUECKUX HAPYIICHUH
(KAC AT) B OAO «PX»..

8) Mertonb! moucka perieHuit Ha 6a3e pucK-aHau3a

9) Omnpenenenusi, KacCUPUKAIUSI U CTPYKTYpa SKCIIEPTHBIX CUCTEM, METOOJIOTHS IIOCTPOCHUS SKCIIEPTHBIX CHCTEM

10) IlepcnextuBsl pazutus CIIJ] Ha xKene3HOAOPOKHOM TPaHCTIOPTE.

11) Oobecneuenne 3amuTH KoprioparusHOM nHPopmMarwn B OAO «PXKI».

12) EnunHas aBTOMaTH3HPOBAaHHAs CHCTEMa 3JIEKTPOHHOTO JoKyMeHToobopoTa (EAC/) B OAO PX]/I..

13) HWHTerpupoBaHHBIE HHEPIHATIGHBIC TEXHOJIOTUH JUHAMUYECKOTO0 MOHUTOPHHTA PEIILCOBOTO ITyTH

14) HWndopmannoHHO-U3MEPUTETbHAS CUCTEMA ISl MOOMIIBHBIX CPEACTB IMArHOCTUKH IyTeBBIX YCTpoiicTB JKAT

15) CoBpemeHHast cTpaTerusi pa3BUTHsI CUCTEMbI KOMIUIEKCHOM JIMarHOCTHKHA MH(PACTPYKTYPBI KEJIE3HOIOPOIKHOTO
TpaHCHOPTa

16) HWHTepakTHBHAS cuCTEMa JUAarHOCTHPOBAHMS OOBEKTOB HH(PPACTPYKTYPHI XKEITE3HOJOPOKHOTO TPAHCTIOPTA

17) MukpomnpoueccopHas CHCTEMa KOHTPOJIS COCTOSIHUSI 00BEKTOB HH(PPACTPYKTYPHI JKEJIE3HOAOPOKHOTO TPAHCIIOPTa Ha
OCHOBE OECITPOBOHOM CETH Iepe/iauu JTaHHBIX

18) VHHOBauMM B IMarHOCTUKE HH(PPACTPYKTYPHI

19) IlpumeneHue adrOPUTMOB KOMITBIOTEPHOTO 3PSHUS IS IETEKTUPOBAHIS OOBEKTOB Ha JKEJIE3HOIOPOKHOM TIepeesie

20) ABTOMaTH3MPOBAaHHBIE CPEICTBA MOHUTOPHHTA H TEXHUIECKOW NHATHOCTHKH KeJIEe3HOJOPOKHON HHPPACTPYKTYPHI

21) KowmriekcHast OlleHKa COCTOSIHUS OECCTHIKOBOTO MyTH

22) Wpentudukauus cocrossaust CI1J] c npumMeHeHneM HEHPOHHBIX ceTei

23) JInarHoCTHKa CTPEIOYHBIX AIEKTPOIPUBOJIOB 10 ITapaMeTpaM TOKa

24) TlpumeHeHHE COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHI JJIsl PELICHHs 3a/1a4 aBTOMATH3AIUH TEXHOIOTHYECKHUX
MPOLIECCOB

25) Wunoanmonusie pemenus CTAM AJIK-CIb B ycrnoBusix MMIOPTO3aMeIEeHHS

26) BoJIOKOHHO-ONITHYECKas! CHCTEMa CUTHAIM3ALUH KOHTPOJISI COCTOSIHUS 00BEKTOB HH(PPACTPYKTYPBI

27) VYmnpapieHue CTpelIOYHBIM 3JIEKTPOIPUBOAOM C IPUMEHEHHEM HellpoceTeBoro npeodpaszoBarelis yIpaBseMOro CUrHaia

28) HHTemnekTyanbHbIE CHCTEMBI MOHUTOPHHTA 00BEKTOB TPAHCIIOPTHON HH(PPACTPYKTYPHI

29) Baronsl-nabopatopun aBToMaTuku U Tenemexanuka ATJIIAHT

3. MeToanyeckue MaTepuaJibl, ONpeaesiiolue NPouelypy U KpUTepUH OLeHUBAHUS
c¢()OpMHPOBAHHOCTH KOMIIETEHLMIi P NPOBeJIeHNH MPOMEKYTOYHOM aTTecTaluu

KpuTepnn (l)OpMI/IpOBaHI/IH OILICHOK ITO 0TBE€TAM Ha BOIIPOCHI, BLINMOJHEHUIO TECTOBBIX 3aJaHui



- OIICHKAa <«OTJIMYHO)» BBICTABJISACTCA 06yan0LueMyc;1, CCJIN KOJINYCCTBO HpaBI/IJIBHBIX OTBCTOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o6bEMa 3aaHHBIX BOITPOCOB;

- ONCHKa «XOpOI[IO» BBICTABJIACTCA OGy‘-IH.IOH.[GMyC}I, C€CJIIN KOJIMYCCTBO HpaBI/IJ'HJHBIX OTBE€TOB Ha
BOMPOCHI — 89 — 76% oT 001Iero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKA «Y/IOBJIETBOPHUTEJIBHO» BBICTABISACTCS OOYYAIOIIEMYCsl, €CIH KOJMYECTBO TPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH —75—60 % oT 001Iero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYAOBJIETBOPHUTEIBLHO» BBICTABISETCS OOYYarOMIEeMYCs, €CIM KOJUYECTBO IMPABUIBHBIX
oTBeTOB — MeHee 60% oT 001ero o0bEMa 3aJIaHHBIX BOTIPOCOB.

Kpurepun ¢popmMupoBaHusi OLEHOK 10 Pe3yJbTAaTaM BbINOJHEHHUS 3aJaHU

«OTIMYHO/32a4TEHO» — CTABHUTCS 32 paOOTY, BHIIIOJHEHHYIO ITOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo110/3a4TeH0» — CTaBUTCA 32 padOTY, BHIMIOJHEHHYIO MOJHOCTHIO, HO TIPH HAJTMYUU B HEW He Ooliee
OJTHOM HErpyOOi OITMOKHK U OJTHOTO HeJo4YeTa, He 0oJiee TpeX HEJA0UYETOB.

«Y10BJIETBOPUTEILHO/3a4TEH0» — CTABUTCS 32 pabdoOTy, €CIM O0YYaroNIHiiCcs MPABUIBHO BBIMIOJIHUI HE
MeHee 2/3 Bcell paboThl WK JOMYCTUI He Oosiee OaHOM rpy0oil OIMMOKK M IBYX HEJIOYETOB, HE OoJiee OJHOMU
rpy0oii U omHOI HerpyOoi ommOKku, He Ooyee Tpex HerpyObIX OIIMOOK, OJHOM HerpyOol OmHMOKH M JBYX
HEJIOYETOB.

«HeynoBjeTBOpUTEILHO/HE 3aYTEHO» — CTaBUTCS 3a pabOTy, €CIIM YHUCIO OMMUOOK W HEIOYETOB
MPEBBICHIIO HOPMY JIJIsl OIICHKH «YJIOBJIETBOPUTEIILHOY» U MPABHILHO BHIIIOJIHEHO MeHee 2/3 Bceld paboTHlI.

Buowl owubox:

- epybOvle OwubOKU: He3HaAHUe OCHOBHbIX NOHAMUL, NPABUL, HOPM, He3HAHUe NPUeMO8 PeuleHus 3a0ay,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbLHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- Heepybvle OWUOKU: HEMOYHOCMU (DOPMYIUPOBOK, ONpedeNeHull, HePAYUOHAIbHLIL 6bl00p X00d
peuieHus.

- Heoouemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUs; OMOENIbHblE NOSPEUHOCMU 8
Gopmynuposxe 86180008, HebOpelCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurtepuu (popmMupoBaHus olleHOK MO IK3aMeHY

«Otamyno» (5 OamioB) — oOywarolmuics JIEMOHCTPUPYET 3HAHME BCEX pa3eiioB H3y4daeMoi
TUCIUIUTMHBL:  COJep)KaHue 0a30BbIX TMOHATHH W (yHAaMEHTANbHBIX NpoOJIeM; yMEHHE u3Jararb
MPOTPaMMHBI MaTepwall C JEMOHCTpAIMel KOHKPETHBIX mNpuMepoB. CBOOOJHOE BIIAJICHUE MaTEpPUAIOM
JOJIKHO XapaKTepPU30BATHCS JIOTUYECKOW SICHOCTHIO M YETKUM BHJIEHHEM IyTeH MpPUMEHEHHS IMOJy4YEeHHBIX
3HAHUU B HpaKTH‘IGCKOﬁ ACATCIIbHOCTU, YMCHUCM CBA3ATh MaTCpHral C APYTUMH OTPACIIAMHA 3HAHUA.

«Xopomo» (4 Oamra) — oOywaromuUics JIEMOHCTPUPYET 3HAHUS BCEX pAa3leiioB H3ydyaeMoOi
TUCIUIUTMHBL: COJepKaHUe Oa30BBIX MOHATHH M (QyHIAMEHTAIBHBIX MPOOJieM; MpPUOOpeNn HEoOXOoauMbIe
YMCHHUA W HAaBBIKHM, OCBOWJI BOIIPOCHI IMPAKTHUYCCKOro MNMPHUMCEHCHUA IIOJTYYCHHBIX 3H3HI/II71, HE OOITyCTHJI
dakTHYecKuX OMMOOK TpPU OTBETE, JOCTATOYHO MOCIEAOBATEIbHO W JIOTMYHO H3JIaraeT TEOPETHYECKH
Marcpuall, AOIyCKasd JWIOb HC3HAYWUTCIBHBIC HAPYIICHHA IOCICAOBATCIBHOCTH M3JIOKCHHUA W HEKOTOPLIC
HeTOYHOCTU. Takum 00pa3oM, JaHHAas OIICHKA BBICTABISETCS 3a MPABUIBHBIM, HO HEJOCTATOYHO TIOJHBII
OTBET.

«YnoBjeTBOpuTeabHO» (3 Oama) — 0oOywaromuics JAEMOHCTPUPYET 3HAHHME OCHOBHBIX pa3esioB
IporpaMMbl H3y4aeMoro Kypca: ero 0a3oBBIX NMOHATHH M (yHIaMEHTaNbHBIX HpobieMm. OgHAKO 3HAHUE
OCHOBHBIX IPOOJIEM Kypca HE MOAKPEIUISIOTCS KOHKPETHBIMH TPAKTHUYECKUMH TPUMEpPaMH, HE TOTHOCTHIO
pacKkpbiTa CYHIHOCTH BOIIPOCOB, OTBET HCAOCTATOYHO JIOTHYCH W HC BCCrAa MOCJICHOBATCIICH, NONYIICHBI
OIIMOKU ¥ HETOYHOCTH.

«HeynoBaersopurenbno» (0 0OannoB) — BBICTaBIsSIETCS B TOM Ciy4ae, Korjma oOydaroluiics
JIEMOHCTPUPYET (pparMeHTapHbIE 3HAHUSI OCHOBHBIX Pa3/IeNIOB MPOrPaMMbl U3y4aeMOTo Kypca: ero 0a3oBBIX
NOHATUA W (QyHIaMEHTAIBHBIX TMpoOieM. Y 93K3aMEHyeMoro ciabo BbIpak€Ha CIHOCOOHOCTh K
CaMOCTOSITEIbHOMY ~aHAJIUTHUYECKOMY MBIIIUICHUIO, HUMEIOTCS 3aTPyJHEHUsS B M3JIOKEHUU Marepuaa,
OTCYTCTBYIOT HEOOXOIMMBIE YMEHHSI U HAaBBIKH, IOMYIIEHBI TPyOble OIIMOKH U He3HaHHWE TEPMUHOJIOTHUH, OTKA3
OTBEUYaTh Ha JIOMOJHUTEIHLHBIC BOIPOCHI, 3HAHHE KOTOPBIX HEOOXOTUMO IS TIOTYUYCHHS TOJIOXKHUTEIHLHOM
OIICHKH



