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1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)KyTO‘-IHOﬁ ATTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX U OKOHYATCIIbHBIX PE3YyJIbLTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

[Tepeuens KoMIETCHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUS TUCITUTUTHBI

Koz 1 HauMeHOBaHHE KOMIIETEHIIMH Ko manukaTopa 10CTHKEHHS
KOMIIETEHIIMH
I1K-4: CriocobeH pa3pabaThIBaTh NPOEKTHI CHCTEM JKEJIE3HOJOPOKHON CBSI3H, CHCTEM MK-4.1, [TK-4.2

KOMMYHUKAIIMU, B TOM YUCJIE C UCIIOJIB30BaAHUCM HI/I(l)pOBI)IX TEXHOJIOTHH.

Pe3ynbrarel 00yueHus M0 JUCHUILTUHE, COOTHECEHHBIE C TUIAHUPYEMBIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON TPOrPaMMBI

Kox u HauMeHOBaHKE HHAUKATOPA Pe3ynbTaThl 00y4eHUs 10 TUCIUIIMHE OIICHOYHBIC
JOCTHOKEHHSI KOMIICTCHITHH MaTepHabl
(cemectp 7)
IK-4.1: PaspabatsiBacT npoekThl | OOydaromuiics 3HaeT: Baganus(Nel - Nel4)
OCCIIPOBOIHBIX MHOTOKAHAIbHBIX CHUCTEM | -  COBpPeMEHHbIe  IMdpoBble  HHOOPMAIMOHHO -

JKEJIE3HOJIOPOKHOTO TPAHCIOPTa, B TOM | KOMMYHUKAllMOHHBIE TEXHOJOIMH, HCIOJb3yeMble B
YHUCJIE C  HCIOJIb30BaHMEM LU(POBBIX | MpodecCHOHANTbHON

TEXHOJIOT Uit JeATEeIbHOCTH

OOyJaromuiicss ymeeT: Bamanus (Nel - Ned)
- BeIOHWpaTe HambOonee 3(dexTuBHOE mpOrpaMMHOE
obecrieueHre Al PeIeHUsS KOHKPETHOH NPaKTHYeCKON

3a1a4n
OOyJaroniuiics BIaaeer: Bamanust (Nel - Ned)
- HaBBIKAMH IIONYYCHHS OICHKHA J(PPEKTHBHOCTU
MIPUMEHECHHUS U(PPOBBIX TEXHOJOTHI B
MHOTOKaHaJIbHBIX cHcTEMax JKEJIE3HOIOPOIKHOTO
TPAHCIOPTA U CETSIX KOMMYTAIIUH.
[1K-4.2: Pa3pabatsiBaeT npoexTsl | OOyuaromuiicst 3HaeT: Samanusn(Nel - Neld)
TOTIOJIOTHH CETe M CHCTEM KOMMYTAIIMH, | -[IPOOJEMBI M TOAXO0I6I 0OecedeHrss HH(HOPMAITHOHHON
B TOM UYHCI€ C HCIOJb30BaHHEM | OE30MACHOCTH MHOTOKaHaJIbHBIX CHCTEM
U(PPOBBIX TEXHOJIOTHI KEJIC3HOJOPOKHOTO TPAHCIIOPTA, B YCIOBHUIX BHEIAPCHHUS
UPPOBBIX TEXHOJIOTHIA
OOyJaromuiicss yMmeeT: 3amanus (Nel - Ne4)

- BBIABJIATH u AHAJIM3UPOBATH JOCTOMHCTBA u
HCAOCTATKU TNPHUMCEHCHU I_[I/I(prBLIX TEXHOJIOTHA B
MHOTOKaHAJIBHBIX CETAX U CHUCTEMAX KOMMYTalluu H

KOMMYHUKAIIHH.
OO0yJaronuiics BiIaaeeT: Samanust (Nel - Ned)
- HaBBIKAMH IIONYYCHHS OICHKHA J(PPEKTHBHOCTU
MIPUMEHEHUS U(PPOBBIX TEXHOJIOTHI B
MHOTOKaHAIbHBIX cUCcTeMax HKEIIE3HOIOPOIKHOTO

TpaHCIIOpTa U CETAX KOMMYTallun

[TpomesxyTouHas arTectanus (3K3aMeH) MPOBOAUTCS B OJHOM U3 CIEAYIOUINX (GOpM:
1) oTBeT Ha OUIIET, COCTOSIIINI U3 TEOPETUICSCKUX BOIIPOCOB M MPAKTHUCCKUX 33/aHUII;
2) BeimonHenue 3ananuii B DMMOC YHuBepcurera.

2. Tunosble KOHTPOJIbHbIE 32/IaHUA HJIM HHbIE MaTepHaJibl /sl OLlCHKHU 3HAHMI, YMEHMId,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeHM I



2.1 TunoBblie BONPOCHI (TeCTOBBIE 3a1aHNs1) 1JIsl OLIEHKH 3HAHHEBOr0 00Pa30BaTEJIHLHOI0
pe3yJbTarTa

[TpoBepsiembIii 00pa3zoBaTEIbHBIN PE3yJIbTaT:

KO)I 1 HAUMCHOBAHUE UHAUKATOPA O6pa30BaTeJ’ILHLII7[ pe3yabTaTt
JOCTUKCHUS KOMIICTCHIIMNU

IIK-4.1: Pa3paGateiBaeT mpoektsl | OOydarouuiics 3HaeT:

OCCIIPOBOHBIX MHOTOKAHAJBHBIX | - COBPEMEHHBIC IUPPOBBIC HWHPOPMAIMOHHO - KOMMYHHUKAIUOHHBIC TEXHOJOTHH,
CHCTEM KEJIC3HOJJOPOKHOTO | HCIOIB3yEeMbIC B IPOPECCHOHATBHOM

TpaHCIOpPTa, B TOM YHUCIE C | JACSITEIbHOCTU

HCIIOJIB30BaAHUEM UPPOBBIX

TEXHOJIOTHI

COIOCTaBHUTh MOHATHS M MX OIPEACIICHU .

1 AnauTHBHOE IPON3BOJICTBO — IIOCTPOCHHUE CIIOXKHBIX TPEXMEPHBIX AeTalel U3 HU(POBHIX JaHHBIX 3D-Mozxemm mytem
HaHECEHUAIOCIEOBATENBHBIX CIoeB MaTepuaina (3D-medats).

2 AnUTHBHBIE TEXHOJIOTHH — TEXHOJIOTHH 10 CO3JaHUIO OOBEKTOB 32 CUET HAHECEHHS MOCJIE0BATENBHBIX CIIOEB
Marepuana. Moienu, n3roToBJIeHHbIE aJINTUBHBIM METO/IOM, MOTYT IIPUMEHSTHCSIHA JIFOOOM IPOU3BOJCTBEHHOM 3Talle — Kak
JUISl ©3TOTOBJICHUSIONBITHBIX 00pa3oB (T. H. OBICTPOE MPOTOTUIIMPOBAHHUE), TAK ¥ BKAYECTBE CAMUX I'OTOBBIX M3JIENHUH (T. H.
ObICTPOE POU3BOJICTBO).

3 brnoxueiin (ot anru. blockchain) — rexHonorus, 00beANHSIOMAAPS MATEMATHIECKUX, KPUIITOIpapUIECKUX U
HKOHOMHUYECKHXIIPHHIIMIIOB, KOTOPBIE MOAJIEP)KUBAIOT CYIIECTBOBAHUE PACIIPEIEICHHOIO MEX/y HECKOJIbKIUMHU YUYaCTHUKAMHU
peectpa. OcOOEHHOCTH TEXHOJIOTHH 3aKJIFOYAI0TCSI B HEBO3MO)KHOCTH M3MEHHUTD MITUITOIAEIATh JAHHBIE, B IPO3PAYHOCTH
IIPOM3BOIMMBIX TPAH3AKIIHHA,ACIICHTPAIN30BAHHON POBEPKE AAHHBIX, N30BITOYHOCTH Y3JI0B CETH M OCOOCHHOCTSIX
BepU(HKALUY C TOMOIIBIO IIH(PPOBBIX MOANHUCEH.

4 bonbimne nanuble (anri. Bigdata) — 0003HaYeHNEe CTPYKTYPUPOBAHHBIX 1 HECTPYKTYPHUPOBAHHBIX JAHHBIX OTPOMHBIX
00bEMOB M3HAYUTEITLHOTO MHOT000pa3Hs.

5 Beeobumit Unatepuer («Murepuer Bcero» / ThelnternetofEverything), «Autepuer Betueii» (InternetofThings) —
TEPMHUHBL,0003HAYAOIIHE BeTyLIYI0 KOHIIEHIIHIO (OPMUPOBaHHS T100anbHONHCETEBOM NHPOPMAIIMOHHON HHPPACTPYKTYPHI U
OTIPECTSIONIMEBBIYUCIUTEIbHYIO CETh (U3MYECKUX 0OBEKTOB (JIIOJICH M MAlIMH,Pa3IMuHbIX TEXHUYECKUX YCTPOHCTB), KOTOPbIE
OCHAII[EHbl BCTPOSHHBIMH ITPOTPaMMHBIMU U HH(OPMAIIIOHHBIMHU TEXHOJIOTHSIMUIJISI B3aUMOACHCTBUSL IPYT C IPYTOM HIIH C
BHeIIHeH cpeoil. BeceoOmmii IHTepHET 103BOIISIET HA OCHOBE OOLIMX CTAHAAPTOB U MIPOTOKOJIOB KOMMYHHUKAIMN
WAeHTU(HUINPOBATH U 00BEAMHNUTD BeIMHOE HH(POPMAIIMOHHOE TIPOCTPAHCTBO peajibHbIe U BUPTYaJIbHbIE OOBEKTHI.

6 BuptyanbHast peanbHOCTh (aHri. virtualreality, VR, BCKyCCTBEHHAs! peajibHOCTh) — CO3JJaHHBIN TEXHUUECKUMHU
cpeacTBaMUMHp (OOBEKTHI U CYyOBEKTHI), epe/laBaeMblil YETIOBEKY Yepe3 erOONIYIIEHHs: 3pEHHeE, CIIyX, 0OOHSHHE, OCSI3aHUE U
npyrue. BupryanpHas peanbHOCT MMHTHPYET Kak BO3JICHCTBHE, TaK M PeaKIMNHA BO3JECHCTBHE.

7 'HHOBaIIMOHHAs YKOCUCTEMa — COBOKYIHOCTh CyOBEKTOB, B3aMMO/ICHCTBYIOIIMX B ITPOIIECCe KOMMEPIHAIN3aIin
WHHOBALMH MUX B3aNMOCBSI3€H, aKKyMYJIHpYIOIast 4eroBeueckre, ((MHAHCOBBICH MHbBIE PECYPCHI AJIsI HHTEHCH(UKALINH,
ONTHMU3AIMU 1 o0ecnedeHns 3(H(HEeKTUBHOCTH KOMMEPIMAIN3AIMN HHHOBAIIHH.

8 MckycCTBEHHBII MHTEIJIEKT — HAyKa U TEXHOJIOTHUS CO3/IaHUSMHTEIIEKTyalbHBIX MalllMH, 0COOCHHO MHTEIIJIEKTYaIbHBIX
KOMITBIOTEPHBIX ITPOTrPaMM; CBOMCTBO MHTEIJIEKTYaIbHBIX CHCTEM BBITIOJIHATH TBOpUYECKUE (PYHKIMH, KOTOPBIE TPAJAUIIMOHHO
CUHTAIOTCSIIIPEPOraTHBOM YeIOBEKa.

9 KacroMu3anus — MHAMBUAYaJIH3aLUsl IPOIYKIMH MO]] 3aKa3bIKOHKPETHBIX MOTpEeOHTENeH yTeM BHECEHHUS
KOHCTPYKTUBHBIX MJIMM3aiHEPCKUX U3MEHEHHH, INIaBHBIM 00pa30M Ha KOHEUHbBIX CTaIMSX POU3BOJCTBEHHOTO [IUKJIA.

10 KoMnbroTepHBIN HHXKUHUPHHT — KOMITJIEKC YCITYT 110 pa3paboTKe IPOIyKTa, IPOBEICHHUIO PACYETOB U aBTOMAaTH3AIUN
IIPOM3BOJICTBEHHBIX IPOIIECCOB C UCIIOJIBL30BAHMEM CIIEINAIN3UPOBAHHOTONH)KEHEPHOTO IPOTPaMMHOT0 00ecTIeueHH s,
BKJIFOYAIOIIETO B c€0SCOBPEMEHHBIE CHCTEMBI MH)KEHEPHOTO aHAIN3a M MOJIEIIMPOBAHMUS, TAKHE KaK CHCTEMBI
aBTOMATU3MpOBaHHOTO NpoektupoBanus(Computer-AidedDesign, CAD), noaroroeku npoussoactea(Computer-
AidedManufacturing, CAM), umxkeneproroananusa(Computer-AidedEngineering, CAE), ynpaBneHuUs JaHHBIMHOTIPOIYKTE
(ProductDataManagement, PDM), ynpaenenusbxkuzHeHHBIMIEKIOMIpoaykTa (ProductLifecycleManagement,PLM). C Gornee
HIMPOKON TOYKH 3PEHUS] KOMITBIOTEPHBIH HHXKMHUPUHT — 3TO COBOKYITHOCTH BCEX KOMIIOHEHTOB, ITPEAHA3HAYCHHBIX IS
3¢ PEKTUBHOTO PELICHHS CIOKHBIX HAYYHO-TEXHHYECKUX IPOOJIEM MyTEM MaTeMaTHYECKOTO U KOMITBIOTEPHOTO
MO/JICITUPOBAHHSI.

11 KoHcopimyMbl — CTpaTern4ecKue UCCiaeoBaTelbCKUe, TEXHOJIOTMYECKHE WIIM MHBECTUIIMOHHbBIE TAPTHEPCTBA B
COCTaBE KOMIAHU, IOCTABIMKOB TEXHOJOIMYECKUX PEIICHHH, NOTPEOUTEICHITUX PEIlICHUH U TOCYIapCTBEHHOTO PEryJsiTopa.

12 Kubepdusmueckue cucremsl (CPS) — 3T0 cuCTEMBI, COCTOAIIMEN3 PA3TUIHBIX PHUPOIHBIX 00BEKTOB, HCKYCCTBEHHBIX
MOJICUCTEMH YIPABJISIOUIMX KOHTPOJUIEPOB, HO3BOJISIIOIIMX MPEJCTABUTh TAKOE 00pa30BaHKe KaK €ANHOE LENOoe.

13 Hawmnyumias gocrymHas Texaosiorus (HAT) — TexHomorust npon3BoJICTBa MPOAYKIMHU (TOBAPOB), BBINIOIHEHUS padoT,
OKa3aHUSYCIyT, OllpeaesieMas Ha OCHOBE COBPEMEHHBIX JIOCTIKEHUH HAYKUH TEXHUKN M HAWJIYUIIEro COYETaHHUsI KpUTEPHEB
JIOCTHIKEHUSI LIeJIe OXpaHbl OKPYXKAIOLIEH cpelibl IPH YCIOBUU HAIMYHS TEXHUUECKOH BO3MOXKHOCTH €€ IPUMEHEHNSI.

14 HelipoHHsle ceT — MaTeMaTHYECKUE MOJIEIH, a TAK)KE UX POTPaMMHBIE WM alllapaTHble pealn3aliy, OCTPOSHHbIE
T10 TIPUHIUITY OPTaHU3ALMH U (QYHKIMOHMPOBAHHS OMOJIOTHYECKMXHEHPOHHBIX CETeH — ceTell HEPBHBIX KIIETOK XHBOTO
opraHusma.




[1K-4.2: PazpabatrbiBacT IpOEKTHI TOMOJIOTHI ceTel U -1po0J1eMBbl ¥ IOAX0ABI 00ecreueHnss HHHOPMALMOHHOM
CUCTEM KOMMYTAIlUH, B TOM YHCJIE C UCIIOIb30BAHUEM 0€3011acCHOCTH MHOTOKaHAJIBHBIX CUCTEM XKEJIE3HOJOPOXKHOTO
LU (POBBIX TEXHOJIOTHIA TPaHCIIOPTa, B YCIOBHUAX BHEIPEHUS U(PPOBBIX TEXHOJIOTHIA

1 O6paTHBIN MHXUHUPHHT — HCCIIEOBAaHHE HEKOTOPOTO TOTOBOTO YCTPOIMCTBA MIIHM IIPOTPaMMBI, a TAK)Ke JOKyMEHTAIN
Ha HETO CUENbI0 OHAThH NMPUHIMII €r0 paboThI; HAIIPUMED, YTOOB! OOHAPYKHUTh HEAOKYMEHTHPOBAHHBIE BO3MOKHOCTH (B TOM
YHCIIE IPOrPaMMHBIE 3aKIaAKH), CACNATh N3MEHEHHE WM BOCIPOU3BECTHYCTPONCTBO, MPOTrPaMMy MIIM HHOH OOBEKT C
aHAJIOTMYHBIMU(DYHKINAMH, HO O€3 MPIMOT0 KOMMPOBAHHSI.

20MHUKaHATBHOCTH — 3TO MOIXO0 K KOMMYHHKAIIAH, IIPH KOTOPOM KJIMEHTHI BRIOMPAIOT Hanbojee ynoOHBIH amsce0s
KaHaJl COBEPIICHNUS MTOKYIKH: HHTEPHET-Mara3yuH, KOJUILEHTpP, MOOMIbHAs BEPCHS caifTa, MOOMIBHOE TIPUII0KEHHE, OOBIIHBINA
oddmaita-marazux

3 I[lepenoBbie MPOU3BOJICTBEHHBIE TEXHOJIOTUH — TEXHOJIOTUHM UTEXHOJIOIMYECKUE MPOLIECCHI (BKIIIOYast HEOOXOIMMOE IS
uX peanuzanuy 000py0oBaHuE), YIIPABISIEMbIE C TIOMOIIBIO KOMITBIOTEPANIM OCHOBAaHHBIE HA MUKPO3JIEKTPOHUKE H
UCIIOJIb3yEMble PUIPOEKTUPOBAHHUH, IPOU3BOJICTBE WM 00pabOoTKe MPOLYKINH (TOBAPOB U YCIIyT).

4 [Inatdopma — B IMPOKOM NMOHUMaHUH, KOMMYHHKAIIMOHHA HTPaH3aKLIUOHHAs cpe/ia, YYACTHUKU KOTOPOH M3BIICKAIOT
BBITOBIOT B3aUMO/ICHCTBUS PYT C IPYTOM.

5 [Inarpopma (mrdpoBast) — NPUHIHUIHAIEHAS KOHCTPYKIMAOOBEKTa, BKIIOUAOIIast B ce0s1 KOMIUIEKC YacTeH,
MOJICUCTEM, UHTEP(EHCOB U TEXHOJIOTUIECKHIX MPOIIECCOB, B KOTOPHII BKIFOUCHBIKAK HEM3MEHHBIE («OCHOBHBIEY), TaK H
nepeMeHHbIe («repuepuitHbIe») KOMIIOHEHTHI, BApBHPYIOIIHAECS OT CUTYaIlH! K CUTYallHH.

6I1naTdopmusanus — mporecc N3MEHEHH apXUTEKTypPbl/OPTaHU3AIMH PIHKOB TOBAPOB U YCIIYT MO BIUSHUEM
pacIpocTpaHEeHUs] MOIYIIBHBIX U(POBBIX IIAT(HOPM U MPUMEHEHUSIIIATPOPMEHHBIX TEXHOIOTHH, KOTOPbIE TIO3BOJISIOT
MOJKJIIOYNTH KEANHOMY MH(OPMALMOHHOMY IIPOCTPAHCTBY JIIOJICH, YCTPOMCTBA HCHCTEMBI 110 BCEH LIETIOUKE CO3MaHuUs
J100aBJIEHHON CTOMMOCTH, aTaK)KE CBSI3aHHAs C JTaHHBIM MPOLECCOM TpaHchopMalus OU3HECMOETIeH.

7 IIpopbIBHBIEC UCCIIEAOBAHUS — UCCIIEIOBAHUS, CIIOCOOHBIE KOPEHHBIM 00pa30M N3MEHUTH IOHUMaHUE BayKHOM
CyLIECTBYIOLIEH

HAYYHOW MJIM TEXHOJIOTMYECKOH KOHIETIIMH MM PUBECTH K CO3/IaHHUI0 HOBOM MapajurMbl WM 00JIaCTH B HAyKe U
TEXHHKE.

8 PoboTH3aiys — UCTIOIb30BaHUE HHTEIUIEKTYAIbHBIX POOOTEXHUYECKMX KOMILIEKCOB, ()YHKIIMOHAIbHBIE OCOOCHHOCTH
KOMX COCTOSIT B IOCTAaTOYHO TMOKOM pPearnpoBaHNM Ha U3MECHEHHUS B paboyeii 30He.

9 TexHONMOTMYECKHE NHHOBALMH — JICATEILHOCTh OPTaHU3alNH,CBA3aHHAS C Pa3paOOTKOI U BHEIPCHNUEM:
TEXHOJIOTUYECKH HOBBIXIIPOAYKTOB U IPOIIECCOB; TEXHOJOTHIECKUX YCOBEPIIEHCTBOBAHUIB POAYKTaX M IPOIEccax;
TEXHOJIOTUYECKH HOBBIX MM 3HAYUTEIHHO YCOBEPIICHCTBOBAHHBIX YCIIYT; HOBBIX MIIM 3HAYUTEIILHOYC OBEPIICHCTBOBAHHBIX
croco0OB MTPOU3BOJICTBA (TICPEAAYH)yCIYT.

10 Texnonmorn4yeckoe MpeIIPUHUMATENBCTBO — 3TO CTHIIb JIUJICPCTBA B OM3HECE, OCHOBAaHHBIN Ha IpOIIecce
nAeHTU(HUKALNHE TEXHOJIOTHYECKH HHTEHCUBHBIX OM3HEC-BO3MOXKHOCTEH C BHICOKMM ITOTEHIIMAJIOM, a TaK)Ke Ha YIIPaBJICHUU
OBICTPBIM POCTOM C HCIIOJIb30BAaHUEM NPUHIUITUAIBHBIX HABBIKOB IIPHHSATHS PELICHHUI B PEXKUME PEATLHOTO BPEMEHH.

11 3D-texHos0rNY (1I€4aTh) WM «aJIMTUTHBHOE TIPOU3BOJICTBO»— MPOLIECC CO3AAHUS EIBHBIX TPEXMEPHBIX 00BEKTOB
MPAaKTUYCCKUII000# reoMeTpudeckoi (hopMbl Ha OCHOBE U(POBOIT MOAEIH.

121 udpou3zanms — 3ameHa aHaJIOTOBbIX ((hU3HMUECcKHX) cucTeMcOopa u 00pabOTKH AaHHBIX TEXHOJIOTMYECKUMU
cUcTeMaMH, KOTOpbIE TeHEPHPYIOT, epelatoT M 00pabaThIBatOT IM(POBOI CUTHATI OCBOEM COCTOSIHUH. B mupokom cmeicie —
nporecc nepeHoca BuugpoBylo cpeny GpyHKIMN 1 aesTeapbHoCTeH (OM3HEC-TIPOIIECCOB),paHee BRIIOIHABIINXCS JIIOABMH 1
OpraHU3aISIMU.

13 Hudposas miardhopma — 1. Mopgesnp JesITeNHHOCTH (B TOM YHCIIEe OM3HEC-ACATEIIEHOCTH) 3aNHTEPECOBAHHBIX JIHI] Ha
oOmeimiathopme Uit GYHKIMOHUPOBAHUS Ha IU(POBHIX phIHKax; 2.ITnomanka, moaiepKuBaromas KOMIIIEKC
aBTOMAaTHU3MPOBAHHBIXIIPOIIECCOB U MOJIENIbHOE MOTpedIeHHe IM(POBBIX TPOIYKTOB(YCIYT) 3HAUYMTEILHBIM KOJIMUYECTBOM
notpebuteneif; 3. MapopmalmonHas cucteMa, CTaBIas OJJHIM U3 JIUIUPYIONUX PEIICHUI BCBOSH TEXHOIOTHUECKON HUIIE
(TpaH3aKIIMOHHOM, MHTETPAIlHOHHON H T. II.).

14 udposoii mpoaykrt (yciyra) — 1. [Ipoaykr (yciayra), IpOU3BOJUMBIN H/WIIN MIPEJOCTABIIEMbII B IIU()POBOM
npocrpaHcTie; 2.01HO U3 CBOMCTB MpoayKTa (yCIyru), BOSHUKAIOLIEE IPH OCYLIECTBICHUH LU(PPOBBIX MTPOIIECCOB ¢ 00pa3oM
npoxykra (yciyru);3. LlenHas uHdopmaius nim T0CTYH K DJIEKTPOHHOMY CEPBHUCY, 3aKOTOPBIN IMOKYIIATENIN COTJIACHBI IUIATUTh
JICHbT 1.

2.2 Tunossble 3a1aHNs 1JIs1 OLCHKH HABBIKOBOI'0 00pa30BaTeJIbHOIO pe3yJbTara

[IpoBepsiemblii 00pa3oBaTeNbHBIN pe3yibTaT:

Kon u HaumenoBanue OO0pa3zoBaTenbHbIN pe3yIbTaT
HHIUKATOpa JOCTIDKECHUS
KOMIIETEHIIMH
[1K-4.1: Pa3pabatbiBaeT OO0y4arommuiicss ymeer:
HPOEKThI OECIIPOBOIHBIX - BBIOMpaTh Hanbosee 3¢ (heKTUBHOE MpOorpaMMHOE 0OecTiedeHne I PEIIeHUS] KOHKPETHOM
MHOT'OKaHAJIBHBIX CHCTEM NPAKTHYECKOMN 3a1auK

KEJIE3HOIOPOKHOTO TPAHCIIOPTA,
B TOM YHCIIE C HCIIOJIB30BAHUEM
IUPPOBBIX TEXHOIOTHIHA




1) OnuimuTe cOCTaB M Ha3HAYCHHE JIEMEHTOB MPOTrPAMMHOTO 00CCIICUSHHsI AUl PEILICHHUS] KOHKPETHOHM MPAKTHYECKOH 3a1aun o
Oyayiei npodecCHOHATBHON AEATCIEHOCTH.

2) HazoBuTe M yKa)XuTe pasimvue MNPOrpaMMHOE oOecreueHue, paboTaroliee B CHCTEME PEAbHOIO BPEMEHH, BCTPOCHHBIX H
pacrpe/eieHHBIX CUCTEM

3) IMoctpoute 060OIECHHYIO CTPYKTYPY HHPOPMAIIMOHHON CHCTEMBI

4) Beinennute 0COOCHHOCTH COBPEMEHHOH U(POBOH TEXHUKH

I1K-4.1: PazpabarbiBaer OOyuaromuiicst Biaeer:
IPOCKTbI GECIIPOBOIHBIX - HaBBIKaMU TIOJIYYEeHHS OIEHKH 3(()EeKTHBHOCTH MPUMEHEHUS ITH(PPOBBIX
MHOTOKAHAIBHBIX CHCTEM TEXHOJIOTU B MHOTOKaHaJIbHBIX CUCTEMAX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA U CETIX

JKEJIE3HOJJOPOKHOTO TPAHCTIOPTA,
B TOM YHCJIE C HCIIOTIB30BAHUEM
IUPPOBBIX TEXHOJIOTHIHA

KOMMYTaluu.

1) Nurepuer u Untpaner: 1) [punmuns: opranuszanun B cetn MuTepHer. 2) Cepsucsl B cetn Mureprer. 3) Kymbrypa
HMHTEPHET-KOMMYHUKALHUH.

2) WuremnextyaipHble cucTeMbl Ha TpaHcnopte: 1) Exunas undopmarmonnas cpena. 3) Poms u mecto ACY XT B
TpaHCHOPTHOM KoHBeilepe. 4) KoMmekcHas cucreMa MOHUTOpPUHTA U yIIpaBJIeHUs TUKBUAALUe dpe3Bbuaiiubix cutyanuit OAO
«PXI». 5) [lepciexTuBHas TexHONOrUst LudpoBoii paanocssizu GSM-R.

3) LHudpossie manubie u ux ananus: 1) [lonsTue Habopa JaHHBIX: 0OBEKT U ero arpuOyThl. 2) [IpeacTaBieHHe TaHHBIX U
X MHUHMMAaNbHBIH 00beM 1uisi aHanmu3a. 3) Craguu aHamu3a AaHHBIX JUIS BBISIBICHUS CKPBITHIX 3akoHOMepHocTed. 4) Cdepbl
puMeHeHns TexHoaornii BigData. 5) Beibop MeTona nmoucka pemenus Ui 3a1a9 ONTHMHU3anH.

4) Metoapl UCKyCCTBEHHOTO HHTeIUIeKTa M cepsl ero nmpumeHenns: 1) Kmaccmdeckoe oOyduenue (¢ ydurenem u 6e3
yuutens). 2) O0yuenue ¢ noakperieHreM. 3) IonmynspHele anropuTMbI KJIACTEPU3ALIHH.

IIK-4.2: Pa3pabaTeIBacT IPOEKTHI Tomonoruid cered u | OOydaroUIUIiCs yMEeT:
CHCTCM KOMMYTallid, B TOM HHCIC C MCIIOJIBb30BAHHUCM | - BBISIBIATH U aHAJIU3UPOBATH JOCTOMHCTBA M HETOCTATKHA
1M(POBBIX TEXHONOTUH IpUMEHEHUS U(POBBIX TEXHOIOTUI B MHOIOKaHAJIbHBIX
CETSIX M CUCTEMAX KOMMYTAIlMU 1 KOMMYHHUKAIIUH.

1) OnummuTe HepapXu4ecKyro CTPYKTYpY YIPaBICHUS KeJIe3HOIOPOKHON CUCTEMO

2) Iposeaute 0630p dyHkuHoHUpoBaHus cucteMsl ACY KT

3) HazoBute OCHOBHBIE CEpBHCH MIHTEpHET W HHOTO BHIa-O0LICHHS HA XKEJIe3HOAOPOXKHOM TPAHCIIOPTE

4) OmmmmTe MeTox KosutabopatuBHOW (uubTpamun (user-based) st mporHO3WpoBaHMs, KaKyl OLEHKY JAcT II0Jb30BaTelb
MPEAT0KEHHOMY ITPOLYKTY (TIPEIIOJIOKHUTEIBHBIH PEHTHHT).

IIK-4.2: Pa3pabaThIBacT IPOEKTHI TOMOJNOTHH ceTed W | OOydaromuiics BlajeeT
CHCTEM KOMMYTallUM, B TOM 4YHMCJI€ C HCIOJIb30BAHMEM | - HABBIKAMHU NOIYYECHUs OLEHKHU 3()(PEKTUBHOCTH NPUMEHEHUS
U (POBBIX TEXHOJIOTHHA IU(POBBIX TEXHOJNOTHMH B  MHOIOKaHAIbHBIX CHCTEMax
KEJTE3HOJOPO’KHOTO TPAHCIIOPTA U CETAX KOMMYTAIUU

1) Wunosanmonusie penrerns CTAM AZIK-CLB B ycnoBHAX HMIOPTO3aMEIICHHS

2) BOJIOKOHHO-ONTHYECKAS CHCTEMa CUTHAJIM3AIINH KOHTPOJIST COCTOSIHUSI 00BEKTOB HHPPACTPYKTYPBI

3) VmpaeieHne CTPEIOYHBIM JIEKTPOIPUBOIOM C IPUMEHEHHEM HEHPOCETEBOr0 Mpeobpa3oBaTes ypaBiseMOro
CHUrHaja

4)  HHTemIeKTyallbHbIe CUCTEMBI MOHUTOPHHIa OOBEKTOB TPAHCIIOPTHOM HH(PPACTPYKTYPEI

2.3. IlepeyeHb BONPOCOB AJIsl MOATOTOBKH 00y4AIOMIMXCH K MPOMEKYTOYHOH ATTECTALMHI

5) Cpencrsa peanusanuu uHbpopMaoHHbix Texuonoruil. Kinaccudukamnms MC OAO «PXK]». Cuctema yCcIoBHBIX
0003HaueHNII.

6) PexuMbl aBTOMAaTU3UPOBAHHOM 00paboTKH nHMOpManuu. VHTerpupoBaHHbIE TEXHOIOTHH B paCIpeieIeHHbIX CHCTEMaX..

7) ACY Kak MHCTPYMEHT ONMTHMH3AIINH MIPOIECCOB YIIPABICHUS B TPAHCIIOPTHBIX CHCTEMAX.

8) Emumuas Koprioparusuas AsromarusupoBantas Cucrema Yrpasienus uadpactpykrypoii (EK ACYN).
ABTOMaTU3MPOBAHHBIE CUCTEMBI YIIPABICHHUS X035 HCTBAMU MEKTPUPHUKALMH U IIEKTPOCHAOKESHNUS], aBTOMATUKHU U TEJIEMEXaHUKH,
CBSI3M.

9) ExauHas KOpMOpaTHBHAS aBTOMATH3UPOBAHHAS CHCTEMA YIIPABIICHHUSI TUIAHUPOBAHHUEM M KOHTPOJIEM TIOTpeOIeHHs
anexrpraeckoit sHeprun (EK ACY TIKIID) OAO «PXK ..

10) Awnanms, y4er u pacclieJOBaHHE OTKa30B TEXHUYECKHX CPEICTB.

11) KomrmuiekcHas aBTOMaTH3MPOBAHHAS CHCTEMa y4eTa, paccieJOBaHHs U aHAIU3a CIIy4aeB TEXHOJNIOTMYECKHX HAPYIICHHH
(KAC AT) B OAO «PX[I»..

12) Meronsl moMCKa peLIeHui Ha 6a3e puCK-aHaIHu3a

13) Onmnpenenenus, KiIacCUPUKALUS U CTPYKTYPa IKCIIEPTHBIX CHCTEM, METOJIOJIOTHS TOCTPOCHHUS SKCIIEPTHBIX CHCTEM

14) Tlepcnexrusl pazsutust CI1/] Ha kene3HOJOPOKHOM TPAHCIIOPTE.

15) O6ecmeuenue 3ammThl Koproparupaoit nHGopmammu B OAO «PXK]I».

16) EnuHas aBTOMaTH3MpOBaHHAs CHCTEMA DIIEKTPOHHOTO JokymeHnToobopora (EACH) B OAO PIXK/I..

17) WurerpupoBaHHBIC HHEPLUHAIBHBIC TEXHOIOTHH JUHAMHICCKOTO MOHUTOPHUHTA PEIBCOBOTO IIyTH

18) HuhopMalMOHHO-U3MEPHUTENIbHAS CHCTEMA JIISI MOOMIIBHBIX CPEJICTB JUAarHOCTHKH MyTeBBIX yeTpoicT JKAT



19) CoBpemeHHas cTpaTerusi pa3BUTHsI CHCTEMbI KOMILUICKCHOM MAarHOCTHKH HHPPACTPYKTYPHI KEIE3HOIOPOKHOTO
TpaHCHOpPTa

20) WuTepakTHBHAS CHCTEMA JIMATHOCTHPOBAHUS 0OBEKTOB HHPPACTPYKTYPBI JKEJIC3HOJOPOKHOTO TPAHCIIOPTA

21) MHUuKpOTIPOIIECCOPHAs CHCTEMA KOHTPOJIST COCTOSIHASI 00BEKTOB HHPPACTPYKTYPBI KEIE3HOIOPOKHOTO TPAHCIIOPTA HA
OCHOBE OECTIPOBOIHOM CETH Iepeaadn JaHHBIX

22) VuHOBaIMH B IHATHOCTHKE HHPPACTPYKTYPHI

23) TlpuMeHEHHE aIrOpUTMOB KOMITBIOTEPHOTO 3PEHHUS TS IETEKTHPOBAHHUS OOBEKTOB Ha JKEIIC3HOIOPOKHOM Tepeesie

24) ABTOMAaTH3MPOBaHHBIC CPENCTBA MOHUTOPUHTA M TEXHHYECKON TUATHOCTUKH JKEJIC3HOOPOKHON HHPPACTPYKTYPHI

25) KowmriekcHast OLIEHKA COCTOSIHUSI OECCTHIKOBOTO MYTH

26) Wnentuduxanus cocrosuus CIJ] ¢ npuMeHeHneM HEHPOHHBIX ceTel

27) JInarHoCTHKa CTPENOYHBIX DICKTPOIPHUBOJIOB TI0 MApaMeTpaM ToKa

28) TlpumeHeHHe COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA TSl PELICHHS 3a/1a4 aBTOMATH3ALHUH TEXHOJIOTHYECKHX
IIPOLIECCOB

3. MeToauyeckue MaTepuabl, ONpeaessiioiye Npoueaypy U KpUTepuu oueHnBaHUs
¢OopMHPOBAHHOCTH KOMIIETEHUMH NPU NPOBEAeHUN MPOMEKYTOYHOM aTTeCTAlMHU

Kpurepun ¢popmMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a]aHUI

- OLCHKAa «OTJIMYHO» BBICTAaBISCTCS OOYYArOIIEMYCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOII0» BBICTABISETCA OOYy4arolmeMycs, €ClIM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «YyJAOBJIETBOPHUTEJIBHO» BBHICTABISCTCS OOYYaIOMIEMYCs, €CIM KOJMYECTBO IPABHIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 0011ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKA «HEYAOBJIETBOPHUTEJbHO» BBICTABIIICTCS OOYUYArOIIEMYCsl, €CIM KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% oT 001ero 00bEMa 3aIaHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBanus olieHOK 1O pe3yJbTAaTaM BbINOJHEHUS 3aJaHUI

«OTIANYHO/32a4TEHO» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTHIO 0€3 OINOOK U HEJJOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a PadOTY, BHIIOIHEHHYIO MTOJHOCTBIO, HO IPU HAJIMYMM B HEH He Ooiee
OJIHOM Herpy0Ool OIIMOKHU U OAHOTO HeJo4eTa, He 0oJiee TpeX HEel0UETOB.

«Y10BJIETBOPHUTEIBbHO/3aUTEHO» — CTAaBUTCS 32 PabOTy, eciau 00ydarouuiics NpaBUiIbHO BBIIOIHUI HE
MeHee 2/3 Bceil paboThl WM JOMYCTHII He OoJjiee 0HOM TpyOoi OomMOKM M IBYX HEIOYETOB, HE OoJiee OJTHOM
rpy0oii u oxHoO#l HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HerpyOoW OMIMOKH M JIBYX
HE/IOYETOB.

«HeynoBJjieTBOpUTEJILHO/HE 3a4YTEHO» — CTAaBUTCS 3a pabOTy, €ciaM YHMCIO OHMIMOOK W HEJ0YEeTOB
MIPEBBICUIIO HOPMY ISl OLEHKHU «YIOBJIETBOPUTEIBHOY» WU MPABUIBHO BHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- 2pyOvle OwuUbKU: He3HaHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 peleHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTILHOE NOHUMAHUE YCI08USL NPEOTIONCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU. HEeMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePpayuoHalbHbll 6blOOp X00a
peuenus.

- Heoouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3A0anus; OMmOeNbHble NOSPeULHOCU 8
dopmynuposke 6b160008,; HebOpedNCHOe 8bINOIHEHUE 3A0AHUS.

Kputepuu popMupoBaHus OleHOK MO IK3aMeHY

«OtauuHo» (5 OamnoB) — oOOydaroOUIUiiCS JOEMOHCTPHPYET 3HAHHWE BCEX pa3JlelioB H3ydyaeMoO
JTUCHUTIIMHBL:  coliep)KaHWe ©0a30BbIX TOHATHH ©  (YyHJIAMEHTAIBHBIX MpPOOJIeM; YMEHHE U3Jararh
MPOrpaMMHBIM MaTepual ¢ JAEMOHCTpallMell KOHKPETHhIX MpuMepoB. CBOOOTHOE BIAJACHHE MaTepHUaIOM
JOJDKHO XapaKTEPU30BATHCSA JIOTHYECKON SICHOCTHIO W UYETKUM BHJICHHEM NyTeH NMPUMEHEHUS MOJyYeHHBIX
3HaHUH B MPAKTUUYECKOM AESITEIbHOCTH, YMEHUEM CBA3aTh MaTEpPHaIl C APYTUMU OTPACISIMU 3HAHUSL.

«Xopomo» (4 Oamma) — oOOydYarOLIUiiCS JEMOHCTPUPYET 3HAHUS BCEX pAa3JENoOB H3ydaeMou
JTUCIUTIIMHBL: colepkaHue 0a30BBIX TOHATHH W (DyHIaAMEHTAIbHBIX MPOOJIeM; TPHOOpeN HEOOXOIUMBbIE



YMCHHUA W HaBBIKHM, OCBOWJI BOIIPOCHI MPAKTUYCCKOrO IMPHUMCEHCHUSA IMOJTYYCHHBIX 3HaHHfI, HEC OO0IIYCTHUII
(baKTI/ILIeCKI/IX OIIMOOK npu OTBCTC, ANOCTATOYHO IIOCICAOBATCIBHO M JIOTMYHO H3JIaract TeOpeTI/I‘-IeCKI/If/’I
Marc€puajl, AOIYyCKasd JUIIb HE3HAYUTCIBHBIC HAPYUICHUA IIOCICAOBATCIBHOCTU H3JIOXKCHUA W HCEKOTOPLIC
HETOYHOCTHU. Takum OGp&SOM, JaHHas OICHKa BBICTAaBJIACTCA 3a HpaBHHBHBIﬁ, HO HEJOCTaTOYHO IIOJHBIM
OTBCT.

«Y10BJIETBOPUTEIBHO» (3 0amra) — oOydJaroIMiics JEMOHCTPUPYET 3HAHHWE OCHOBHBIX pa3JeiioB
porpamMMbl U3ydaeMoro Kypca: ero 0a30BBIX HOHATHH M (yHIaMEHTAIbHBIX TpooOieMm. OnHako 3HaHHE
OCHOBHBIX IPOOJIEM Kypca HE MOJIKPEIUIAIOTCS KOHKPETHBIMH MPAKTUYECKUMHU MPUMEPAMH, HE MOJHOCTHIO
packppITa CYIIHOCTH BOIIPOCOB, OTBET HEAOCTATOYHO JIOTMYEH M HE BCETAA IOCIEI0BATENICH, JOIMYIICHBI
OIIMOKH U HETOYHOCTH.

«HeynoBjerBoputejbHo» (0 0amioB) — BBICTABISETCS B TOM Cllydae, KOTJa OOyYarolIuiics
JEMOHCTpUPYET (parMeHTapHbIC 3HAHMSI OCHOBHBIX Pa3/IeNiOB MPOrPaMMbI M3y4aeMoro Kypca: ero 06a3oBbIX
MOHATH W (yHIaMEHTANIbHBIX MpolieM. Y 23K3aMEeHyeMoro ciabo BbIpakeHa CIOCOOHOCTh K
CaMOCTOSITEIbHOMY aQHAJIWTUYECKOMY MBIIUICHUIO, HUMEIOTCS 3aTPyAHEHHUS B U3JIOKEHUU MarepHaa,
OTCYTCTBYIOT HEOOXOIUMBIC YMECHHSI U HABBIKH, JIOMYIICHBI TPyObIe OMMOKN 1 He3HAHWE TEPMHUHOJIOTHH, OTKa3
OTBEYaTh Ha JIOMOJHUTEIbHbIE BOIPOCH], 3HAHHE KOTOPHIX HEOOXOIMMO HJsi MOJYyYEHHUS MOJOXKUTEIbHON
OIICHKHU



