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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.

DopMBI IPOMEKYTOUHOM aTTECTAL[UU: 3a4€T, / CEMECTP.

[Tepeuens koMneTeHIMIA, POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHHEI

Kox n HanmeHOBaHNE KOMIIETSHIINN Kon nnnukaropa qocTHREHHS
KOMIIETEHIINH
ITK-4: CriocobeH pa3pabaThIBaTh MPOCKTHI CHCTEM JKEJIC3HOIOPOIKHOMN CBSI3H, CHCTEM TK-4.1, TIK-4.2

KOMMYHUKAIIMU, B TOM YUCJIE C UCIIOJIBb30BaAHUCM HI/I(l)pOBI)IX TEXHOJIOTHM.

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMBIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON TPOrPaMMBI

Kox u HauMeHOBaHKE HHAUKATOPA Pe3ynbTaThl 00y4eHUs M0 TUCIUIIMHE OIICHOYHBIC
JOCTIOKEHHSI KOMIICTCHITHH MaTepHabl
(cemectp 7)
IK-4.1: PaspabatsiBacT nmpoekThl | O0ydJaromuiics 3HaeT: Bananus(Nel - Nel4)
OCCIIPOBOIHBIX MHOTOKAHAIbHBIX CHCTEM | -  COBpPEMEHHbIe  IM(poBble  HHOOPMAIMOHHO -

JKEJIC3HOIOPO’KHOTO TPAHCIOPTa, B TOM | KOMMYHHKALMOHHBIC TEXHOJOTHH, HCIOJIB3YeMbIC B
YHCIIE ¢ HUCHOJNB30BaHHEM LU(POBBIX | MpodecCHOHATBHON

TEXHOJIOT Uit JeATEeIbHOCTH

OOyJaromuiicss yMmeeT: Bamanust (Nel - Ned)
- BeIOWpaTh HambOonee 3(dexTuBHOE mpOrpaMMHOE
obecrieueHre Al PeIeHUsS KOHKPETHOH NPaKTHYeCKON

3a1a9u
OO0yuJaromuiics Blaaeer: Samanus (Nel - Ned)
- HaBbIKAMHM I[IOJYYCHHS OICHKHA J(PPEKTHUBHOCTU
MPUMEHEHHUS U(POBBIX TEXHOJIOTH B
MHOTOKaHaJIbHBIX cucTtemMax HKEJIE3HOIOPOIKHOTO
TPaHCIIOPTa M CETSX KOMMYTAIIUH.
[1K-4.2: Pa3pabatsiBaeT npoexTsl | OOyuaromuiicst 3HaeT: Samanusn(Nel - Neld)
TOIOJIOTUH CeTeil M CHCTeM KOMMYTAIMH, | -POOJIeMbl U MOAX0bI o0ecredeHus HHPOPMAMOHHON
B TOM U4YHCIE C HCIHOJBh30BaHUEM | 0€30MacHOCTH MHOTOKAHATBHBIX CUCTEM
TUPPOBBIX TEXHOJIOTHIA JKEIIE3HOTOPOIKHOTO TPAHCIIOPTA, B YCIOBUSAX BHEAPCHHS
UPPOBBIX TEXHOJIOTHIHA
OOyJaromuiicss yMmeeT: 3amanus (Nel - Ne4)

- BBIABJIATH nu AHAJIM3UPOBATH JOCTOMHCTBA u
HCAOCTATKU TMPUMCEHCHUS III/I(l)pOBI)IX TEXHOJIOTHH B
MHOTOKAaHAJBbHBIX CETAX U CHUCTEMAX KOMMYTallUu H

KOMMYHHUKAIIHH.
OO0yJaromuiics BIaaeer: 3amanus (Nel - Ned)
- HaBBIKAMHU TIONy4YEHUS OICHKH A(P(PEKTUBHOCTH
MIPUMEHEHUS U POBBIX TEXHOJIOTHH B
MHOTOKaHaJIbHBIX cucTeMax JKEJIE3HOJOPOKHOTO

TpaHCIIoOpTa U CETAX KOMMYTallun

[TpomesxyTouHas arTectanus (93K3aMeH) MPOBOAUTCS B OJHOM U3 CIeayIOUINX (GOpM:
1) oTBeT Ha OWIIET, COCTOSIIINI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33J[aHUII;
2) BeimonHenue 3ananuii B OMMOC YHuBepcurera.




2. Tunosble KOHTPOJIbHbIE 32/IaHUA HJIM HHbIE MaTepHaJibl /sl OLleHKH 3HAHMI, YMEHMIi,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeHIM I

2.1 TunoBblie BONPOCHI (TeCTOBBIE 3a1aHUs1) 1JIsl OLIEHKH 3HAHHEBOr0 00Pa30BaTEJILHOI0
pe3yJibTara

[TpoBepsiembIii 00pa3oBaTEIbHBIN PE3yJIbTaT:

Kon 1 HanMeHOBaHUE MHIUKATOPA OO0pazoBaresbHBIH pe3ysbTaT
JIOCTHKEHUsI KOMITETEHIINU
I1K-4.1: PaspabarsiBaeT npoektsl | OOydaromuiics 3Haer:

OCCIIPOBOHBIX MHOTOKAHAJBHBIX | - COBPEMEHHBIC IUPPOBBIC HWHPOPMAIMOHHO - KOMMYHHUKAIMOHHBIC TEXHOJOTHH,
CHCTEM KEJIC3HOJJOPOKHOTO | MCIOIB3yEeMbIC B IPOPECCHOHATBHOM

TpaHCIOpPTa, B TOM YHUCIE C | JACSITEIbHOCTU

HCIIOJIB30BaHUEM UPPOBBIX

TEXHOJIOTHH

COIOCTaBUTh MOHATHS M MX OIPEACIICHU .

1 AnauTHBHOE IPOM3BOJCTBO — IMOCTPOSHHE CIOXKHBIX TPEXMEPHBIX AeTanel 13 HU(POBHIX JaHHBIX 3D-Mozxemm mytem
HaHECCHUAIOCIIEI0BATEIbHBIX C10eB MaTepuana (3D-medats).

2 AIZIUTUBHBIE TEXHOJIOTHU — TEXHOJIOTHH I10 CO3JJaHUI0 OOBEKTOB 33 CUET HAHECEHUS MOCIIEA0BATENIbHBIX CIIOEB
Marepuana. Moienu, n3roToBJICHHbIE aJINTUBHBIM METO/IOM, MOTYT IIPUMEHSTHCSIHA JJFOOOM MPOU3BOJCTBEHHOM 3Tale — Kak
JUISl ©3TOTOBJICHUSIONBITHBIX 00pa3oB (T. H. OBICTPOE MPOTOTUIIMPOBAHNUE), TAK K BKAYECTBE CAMUX FOTOBBIX M3/eNuil (T. H.
ObICTPOE POU3BOJICTBO).

3 brnoxueiin (ot anri. blockchain) — rexHonorus, 00beANHSIOMAAPS MATEMATHIECKUX, KPUIITOTpapUIECKUX U
HKOHOMHUYECKHXIIPHHIIUIIOB, KOTOPBIE MOAJIEP)KUBAIOT CYIIECTBOBAHUE PACIIPEIEIICHHOI'0 MEX/y HECKOJIbKIMHU YUYaCTHUKAMHU
peectpa. OcOOEHHOCTH TEXHOIOTHH 3aKITIOYAIOTCS B HEBO3MOKHOCTH U3MEHUTD HIIUIIOACNIATh JAHHBIE, B IPO3PAYHOCTH
IIPOM3BOIMMBIX TPAH3AKIIHHA,ACIICHTPAIN30BAHHON IPOBEPKE JAHHBIX, N30BITOYHOCTH Y3JI0B CETH M OCOOCHHOCTSIX
BepU(HKALUY C TOMOIIBIO IU(PPOBBIX MOANHCEH.

4 bonpime nannble (aHr1. Bigdata) — 0603HaueHHe CTPYKTYpUPOBAHHEIX U HECTPYKTYPHUPOBAHHBIX JAHHBIX OTPOMHBIX
00BbEMOB M3HAYUTEITLHOTO MHOT000pa3Hs.

5 Beeobumit Uatepuer («Murepuer Bcero» / ThelnternetofEverything), «Autepuer Betueii» (InternetofThings) —
TEPMHUHBL,0003HaYAIOIIME BETYLIYI0 KOHICIIHIO (POPMUPOBaHUs INI00aIbHOMCETeBOW HH(OPMALMOHHONW HHPPACTPYKTYPHI U
OTIPECTSIONIMEBBIYUCIUTEIbHYIO CETh (PU3NYECKUX 0OBEKTOB (JII0JICH M MAlllMH,Pa3IMuHbIX TEXHUYECKUX YCTPOHCTB), KOTOPbIE
OCHAII[EHbl BCTPOSHHBIMH ITPOTPAMMHBIMU U HH)OPMAIIHOHHBIMHU TEXHOJIOTHUSIMUAAIISL B3AUMOICHCTBUS IPYT C JPYTOM MU C
BHeIIHel cpenoil. Beceobuuit IHTepHET MO3BOJISIET HA OCHOBE OOIINX CTAaHAAPTOB M MIPOTOKOJIOB KOMMYHUKAIHH
WAeHTU(HUINPOBATh U 00BEAMHNUTD BeMHOE HH(POPMAIIMOHHOE TIPOCTPAHCTBO peajibHbIe U BUPTYaJIbHbIE OOBEKTHI.

6 BuptyanbHast peanbHOCTH (aHrI. virtualreality, VR, HCKyCCTBeHHAs! peaJIbHOCTh) — CO3[JAHHBIN TEXHUUECKUMHU
cpeacTBaMUMHp (OOBEKTHI U CYyOBEKTHI), epe/laBaeMblil YETIOBEKY Yepe3 eTOONIYIIEHHs: 3pEHHE, CIIyX, 0OOHSHHE, OCSI3aHUE U
npyrue. BupryanpHas peaqbHOCT HNMUTHPYET Kak BO3JICHCTBHE, TaK M PeaKIMMHa BO3JICHCTBHE.

7 'HHOBaIIMOHHAs YKOCUCTEMa — COBOKYITHOCTh CyOBEKTOB, B3aMMOICHCTBYIOIIHUX B IIPOLIECCE KOMMEPIHAIN3AIINT
WHHOBALIMI MUX B3aNMOCBSI3€H, aKKyMYJIHpYIOIast 4eloBeueckre, ((MHAHCOBBICH MHbBIE PECYPCHI AJsI HHTEHCH(UKALINH,
ONTHMHU3aIMU 1 obecnedeHus 3P PEeKTHBHOCTH KOMMEPIMAIN3AIMN HHHOBAIHH.

8 MckycCTBEHHBII MHTEIJIEKT — HAyKa U TEXHOJIOTHUS CO3/IaHUSMHTEIIEKTYalbHBIX MalllMH, 0COOEHHO MHTEIIEKTYaIbHBIX
KOMITBIOTEPHBIX [TPOTrPaMM; CBOMCTBO MHTEIJIEKTYaIbHBIX CHCTEM BBITIOJIHATH TBOpUYECKUE (PYHKIMH, KOTOPHIE TPAJAUIIMOHHO
CUHTAIOTCSIIIPEPOraTHBOM YeIOBeKa.

9 KacroMu3auus — MHAMBUAYaIH3aLUsl TPOIYKIUH MO 3aKa3bIKOHKPETHBIX MOTPEOUTENICH ITyTeM BHECSHUSI
KOHCTPYKTUBHBIX MJIMM3aiHEPCKUX U3MEHEHHH, INIaBHBIM 00pa30M Ha KOHEUHBIX CTaIMSX POU3BOJCTBEHHOTO [IUKJIA.

10 KoMmnbroTepHBIN HHXUHUPHHT — KOMITJIEKC YCIYT 10 pa3paboTKe MPOAyKTa, IPOBEICHHIO PACUETOB M aBTOMAaTH3aIUH
IIPOM3BOJICTBEHHBIX IPOIIECCOB C UCIIOJIB30BAHHEM CIIEINAIN3UPOBAHHOTONH)KEHEPHOTO IPOTPaMMHOT0 00ecTieueH s,
BKJIFOYAIOIIETO B c€0SCOBPEMEHHBIE CHCTEMBI HH)KEHEPHOTO aHaIN3a M MOJICIIMPOBAHMUS, TAKUE KaK CHCTEMBI
aBTOMATU3MpOBaHHOTO NpoektupoBanus(Computer-AidedDesign, CAD), noaroroBku mpoussojctea(Computer-
AidedManufacturing, CAM), umxeneproroananusa(Computer-AidedEngineering, CAE), ynpaBineHuUs JaHHBIMHOTIPOLYKTE
(ProductDataManagement, PDM), ynpaenenusbxkuzHeHHBIMIEKIOMIpoaykTa (ProductLifecycleManagement,PLM). C Gornee
HIMPOKON TOYKH 3PEHUS] KOMITBIOTEPHBIH HHXXKMHUPUHT — 3TO COBOKYITHOCTh BCEX KOMIIOHEHTOB, ITPEAHA3HAYCHHBIX IS
3¢ PEKTUBHOTO PEIICHHS CIOKHBIX HAYYHO-TEXHHYECKUX MPOOJIEM MyTEM MaTeMaTHYECKOTO U KOMITBIOTEPHOTO
MO/JICITUPOBAHHSI.

11 KoHcopiyMbl — CTpaTern4ecKue UCCiIe0BaTeNbCKUe, TEXHOJIOMMYECKUE NI MHBECTUIIMOHHbBIE TAPTHEPCTBA B
COCTaBe KOMIAHU, OCTABIMKOB TEXHOJOIMYECKUX PEIICHHUH, NOTPEOUTEICHITUX PEIlICHUH U TOCYIapCTBEHHOTO PEryJsiTopa.

12 Kubepdusmueckue cucremsl (CPS) — 3T0 cuCTEMBI, COCTOAINEN3 PA3TUIHBIX IPHUPOIHBIX 00BEKTOB, HCKYCCTBEHHBIX
MOJICUCTEMH YIPABJISIIOUIMX KOHTPOJUIEPOB, MO3BOJISIIOIIMX MPEJCTABUTh TAKOE 00pa30BaHKe Kak €ANHOE LIeNoe.

13 Hawmnyumias gocrynHas Texaosiorus (HAT) — TexHoorust npon3BoICTBa MPOAYKIMHU (TOBAPOB), BBIIOJIHEHUS padoT,
OKa3aHUYyCIYT, ONpeensieMas Ha OCHOBE COBPEMEHHBIX JOCTHKEHUH HAYKUHM TEXHUKU M HAWTYyUIIEr0 COYETaHUsI KPUTEPHEB
JIOCTHIKEHUS LieJIel OXpaHbl OKPYXKAIOLIEeH cpelibl IPH YCIOBUU HAIWYHS TEXHUUECKOH BO3MOXKHOCTH €€ IPUMEHEHNSI.

14 HeiiponHsle ceTn — MaTeMaTHYECKUE MOJICIIH, @ TAK)KE X NPOrpaMMHBIE WM allliapaTHble pealn3alii, IOCTPOCHHbIC
0 TIPUHIUITY OPTaHU3ALUH ¥ (QYHKIIMOHMPOBAHHS OMOJIOTHYECKUXHEHPOHHBIX CETeH — ceTell HEPBHBIX KIIETOK KHBOTO
opraHusma.




[1K-4.2: PazpabatrbiBacT IpOEKTHI TOMOJIOTHI ceTel U -1po0J1eMBbl ¥ IOAX0ABI 00ecreueHnss HHHOPMALMOHHOM
CUCTEM KOMMYTAIlUH, B TOM YHCJIE C UCIOIb30BAHUEM 0€3011acCHOCTH MHOTOKaHAJIBHBIX CUCTEM XKEJIE3HOJOPOXKHOTO
LU (POBBIX TEXHOJIOTHIA TPaHCIIOPTa, B YCIOBHUAX BHEIPEHUS U(PPOBBIX TEXHOJIOTHIA

1 OGpaTHBIN MHKUHUPHHT — UCCIIEJOBAaHHE HEKOTOPOTO TOTOBOTO YCTPOIMCTBA MIIM NPOTPAMMBI, a TAKXKE JOKYMEHTALUN
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 KOMMPOBAHHUS.

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

3 I[lepenoBbie MPOU3BOJICTBEHHBIE TEXHOJIOTUH — TEXHOJIOTUHM UTEXHOJIOIMYECKUE MPOLIECCHI (BKIIIOYast HEOOXOIMMOE IS
uX peanuzanuy 000py0oBaHuE), YIIPABISIEMbIE C TIOMOIIBIO KOMITBIOTEPANIM OCHOBAaHHBIE HA MUKPO3JIEKTPOHUKE H
UCTIOJIb3yeMblE MPUIPOEKTUPOBAHNH, IPOU3BOJICTBE WIN 00pa0OTKE MPOIYKIUH (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, BKIFOUAOIas B ce0s KOMIICKC YacTeH,
MOJICUCTEM, UHTEP(EHCOB U TEXHOJIOTUIECKHIX MPOIIECCOB, B KOTOPHII BKIFOUCHBIKAK HEM3MEHHBIE («OCHOBHBIEY), TaK H
nepeMeHHbIe («rmepuepuitHpIe») KOMIIOHEHTHI, BAphUPYIOIINECS OT CUTYaIlMH K CUTYallHH.

6IlnaTdopmuszannus — mponecc N3MEHEHHUS apXUTEKTYPbl/OPraHN3aIMi PIHKOB TOBAPOB M YCIyT MO BINSHUEM
pacIpocTpaHEeHUs] MOIYIIBHBIX U(POBBIX IIAT(HOPM U MPUMEHEHUSIIIATPOPMEHHBIX TEXHOIOTHH, KOTOPbIE TIO3BOJISIOT
MOJKJIIOYNTH KEANHOMY MH()OPMALMOHHOMY ITPOCTPAHCTBY JIFOJICH, YCTPOHCTBA HCHCTEMBI 1O BCEH EMOYKE CO3MAHUS
J100aBJIEHHON CTOMMOCTH, aTaK)KE CBSI3aHHAs C JTaHHBIM MPOLECCOM TpaHchopMalus OU3HECMOETIeH.

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

HaYYHOU MJIM TEXHOJIOTMYECKOM KOHIETIMH WM NPUBECTH K CO3JJaHUI0 HOBOH NMapaJurMbl WIK 00JacTH B HAYKE U
TEXHHKE.

8 PoboTH3aiys — UCTIOIb30BaHUE HHTEIUIEKTYAIbHBIX POOOTEXHUYECKMX KOMILIEKCOB, ()YHKIIMOHAIbHBIE OCOOCHHOCTH
KOHX COCTOSIT B IOCTaTOYHO TMOKOM pearnpoBaHUM Ha N3MEHEHHS B paboueil 30He.

9 TexHONMOTNYECKHE NHHOBALUY — JICATEILHOCTh OPraHU3alNH,CBA3aHHAS C Pa3paOOTKOI U BHEIPCHUEM:
TEXHOJIOTUYECKH HOBBIXIIPOAYKTOB U IPOIIECCOB; TEXHOJOTHIECKUX YCOBEPIIEHCTBOBAHUIB POAYKTaX M IPOIEccax;
TEXHOJIOTUYECKH HOBBIX MJIM 3HAYUTENIFHO YCOBEPIIEHCTBOBAHHBIX YCIIYT; HOBBIX MJIN 3HAYUTEIILHOYCOBEPIICHCTBOBAHHBIX
croco0OB MTPOU3BOJICTBA (TICPEAAYH)yCIYT.

10 Texnonmorn4yeckoe MpeIIPUHUMATENBCTBO — 3TO CTHIIb JIUJICPCTBA B OM3HECE, OCHOBAaHHBIN Ha IpOIIecce
nAeHTH(HUKALNHE TEXHOJIOTHYECKH HHTEHCUBHBIX OM3HEC-BO3MOYKHOCTEH C BEICOKHM ITIOTEHIIMAIOM, a TAK)KE Ha YIIPaBICHUH
OBICTPBIM POCTOM C HCIIOJIb30BAaHUEM NPUHIUITUAIBHBIX HABBIKOB IIPHHSATHS PELICHHUI B PEXKUME PEATLHOTO BPEMEHH.

11 3D-texHos0TMH (TI€4ATh) MK «aJIUTUTHBHOE IIPOU3BOJICTBO»— IPOLIECC CO3/IaHHS LEIbHBIX TPEXMEPHBIX 00BEKTOB
MPAKTUICCKUITI000# reoMeTpuyuecKoi (hopMbl Ha OCHOBE HUGPOBOM MOJICITH.

121 udpou3zanms — 3ameHa aHaJIOTOBbIX ((hU3HMUECcKHX) cucTeMcOopa u 00pabOTKH AaHHBIX TEXHOJIOTMYECKUMU
cUcTeMaMH, KOTOpbIE TEHEPHPYIOT, epelatoT M 00pabaThIBatOT IM(POBOI CUTHATI OCBOEM COCTOSIHUH. B mmpokom cMeicie —
nporecc nepeHoca BuugpoBylo cpeny GpyHKIui u resTensHocTel (OM3HEC-TIPOIECCOB),paHee BRIIOIHABIINXCS JIIOABMH 1
OpraHU3aISIMU.

13 Hudposas miardhopma — 1. Mopgesnp JesITeNHHOCTH (B TOM YHCIIEe OM3HEC-ACATEIIEHOCTH) 3aNHTEPECOBAHHBIX JIHI] Ha
oOmeimardopme It GyHKIMOHUPOBAHUS Ha HU(POBBIX phIHKaAX; 2.ITnomanka, nogaep >kxuBaronas KOMILIEKC
aBTOMATHU3MPOBAHHBIXIIPOIIECCOB U MOJIENIbHOE NOTpeOIeH e IIM(POBBIX MPOILYKTOB(YCIIYT) 3HAUNTEIBHBIM KOJINYECTBOM
notpebuteneif; 3. MapopmalmonHas cucteMa, CTaBIas OJJHIM U3 JIUIUPYIONUX PEIICHUI BCBOSH TEXHOIOTHUECKON HUIIE
(TpaH3aKIIMOHHOM, MHTETPAI[IOHHOH U T. II.).

14 udposoii mpoaykt (yciyra) — 1. [Ipoaykr (yciayra), HpOU3BOJUMBIN H/HJIH TIPEIOCTABISIEMBIN B IU(PPOBOM
npocrpaHcTie; 2.01HO U3 CBOMCTB MpoayKTa (yCIyru), BOSHUKAIOLIEE IPH OCYLIECTBICHUH LU(PPOBBIX MTPOIIECCOB ¢ 00pa3oM
npoxykra (yciyru);3. LlenHas uHbopMaIyst WM JOCTYII K JIEKTPOHHOMY CEPBHUCY, 3aKOTOPBIH MOKYIATENIH COTJIACHBI IIATUTh
JICHBT'H.

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 Haubosee 3¢ HeKTHBHOE IPOrpaMMHOE 00ecTIedeHHE JIS PEIICHUST KOHKPETHON
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 yKaXuTe pasiuvue NPOrpaMMHOE oOecreueHue, paboTarlee B CHCTEME PEalbHOIO BPEMEHH, BCTPOCHHBIX U
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 YHCIIE C UCTIOIb30BAHUEM
IUPPOBBIX TEXHOJIOTHIHA

KOMMYTaluu.

1) Nurepuer u Untpaner: 1) [punmuns: opranuszaiun B cetn Wurtepret. 2) Cepsuckl B cetu MutepHert. 3) KymsTypa
HMHTEPHET-KOMMYHUKALHUH.

2) WuremnextyaipHble cucTeMbl Ha TpaHcnopte: 1) Exunas undopmarmonnas cpena. 3) Poms u mecto ACY XT B
TpaHCHOPTHOM KoHBellepe. 4) KoMmekcHas cicTreMa MOHUTOPUHTA U yIIpaBIeHUS TUKBUAAILMEH upe3BbrdaiiHbIx 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 MHUHHMAaNbHBIH 00beM s aHanu3a. 3) CTaguu aHanu3a JaHHBIX JUIS BBIIBICHHS CKPBITBHIX 3akoHOMepHocTeil. 4) Codepsl
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 JJICKTPOIPUBOIOM C IPHUMEHEHHEM HEHpPOCETeBOro peobpa3oBaress yIpaBisieMoro
CHUrHaja

4)  HHTemIeKTyallbHbIe CUCTEMBI MOHUTOPHHIa OOBEKTOB TPAHCIIOPTHOM HH(PPACTPYKTYPEI

2.3. IlepeyeHb BONPOCOB Al MOATOTOBKH 00y4AIOMIMXCH K MPOMEKYTOYHOH aTTeCTAlUH

5) Cpencrsa peanusanuu uadpopmanroHusix Texuonoruid. Knaccudukarms UC OAO «PXK]I». Cuctema ycaoBHBIX
0003HaueHNII.

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

7) ACY Kak MHCTPYMEHT ONITHMH3AIIMH MIPOIECCOB YIPABICHHS B TPAHCIIOPTHBIX CHCTEMAX.

8) Emumuas Koprioparusuas AsromarusupoBantas Cucrema Yrpasienus uadpactpykrypoii (EK ACYN).
ABTOMaTU3MPOBAHHBIE CHCTEMbI YIIPABICHHUS X035 HCTBAMHU JIEKTPUDUKALUH U AIIEKTPOCHAOKEHNS, ABTOMATUKH U TEIIEMEXaHUKH,
CBSI3M.

9) ExauHas KOpMOpaTHBHAS aBTOMATH3UPOBAHHAS CHCTEMa YIIPABJICHHUS TUIAHUPOBAHHEM M KOHTPOJIEM TIOTPEOIeHHs
anexrpraeckoit sHeprun (EK ACY TIKIID) OAO «PXK ..

10) Awnanms, y4er u pacclieJOBaHHE OTKa30B TEXHUYECKHX CPEICTB.

11) KomrmiekcHas aBTOMaTH3MPOBAHHAS CHCTEMa y4eTa, paccieJOBaHHs U aHAIU3a CIy4aeB TEXHOJNIOMMYECKHX HAPYIICHU
(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) Tlepcnexrussl pazsutust CI1/] Ha kene3HOJOPOKHOM TPAHCIIOPTE.

15) O6ecmeuenue 3anmThl Koproparnsaoii nHGopmarmu B OAO «PXK]I».

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

17) WurerpupoBaHHBIC HHEPLUHUAIBHBIC TEXHOIOTHU JUHAMAYECKOrO MOHUTOPHHTA PEIBCOBOTO Iy TH

18) HuhopMalMOHHO-U3MEPHUTENbHAS CUCTEMA JUII MOOMIIBHBIX CPEACTB JUArHOCTUKH IMyTEBBIX yeTpoicT JKAT



19) CoBpemeHHas cTpaTerusi pa3BUTHsI CHCTEMbI KOMILUICKCHOM MAarHOCTHKH HHPPACTPYKTYPHI KEIE3HOIOPOKHOTO
TpaHCHOpPTa

20) WuTepakTHBHAS CHCTEMA IMArHOCTHPOBAHUS OOBEKTOB HHPPACTPYKTYPHI KEIC3HOIOPOKHOTO TPAHCTIOPTA

21) MHUuKpOTIPOIIECCOPHAs CHCTEMA KOHTPOJIS COCTOSTHUSI 00BEKTOB HHPPACTPYKTYPBI KEIC3HOMOPOKHOTO TPAHCIIOPTA Ha
OCHOBE OECTIPOBOIHOM CETH Iepeaadn JaHHBIX

22) VuHOBaIMH B IHATHOCTHKE HHPPACTPYKTYPHI

23) TlpuMeHEHHE aIrOpPUTMOB KOMITBIOTEPHOTO 3PEHHUS IS IIETCKTUPOBAHHUSI 00BEKTOB Ha JKEJIE3HOIO0POKHOM TIepeessie

24) ABTOMAaTH3MPOBaHHBIC CPENCTBA MOHUTOPUHTA M TEXHHYECKON TUATHOCTUKH JKEJIC3HOOPOKHON HHPPACTPYKTYPHI

25) KowmriekcHast OLIEHKA COCTOSIHUSI OECCTHIKOBOTO MYTH

26) Wnentuduxanus cocrosiaus CI1J] ¢ npuMeHeHneM HEHPOHHBIX ceTEl

27) JlnarHocTHKa CTPENTOYHBIX DIICKTPOIPUBOIOB 10 apaMeTpaM TOKa

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

3. MeToauyeckue MaTepuabl, ONpeaessiioiye Npoueaypy U KpUTepuu oueHnBaHUs
¢opMHPOBAHHOCTH KOMIIETEHUMH NPHU NPOBEEHUN 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;

- OILIEHKa «XOPOILI0» BBICTABISETCS OOYyYaroleMycs, €CIM KOJMYECTBO IPABHJIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKA «yIOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIH 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 N0 pe3yJibTaTaM BbINOJHEHUS 3aJaHUI

«OTIANYHO/32a4TEHO» — CTABUTCS 32 pabOTY, BHITIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK 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 Bcell paboThl WM TOMYCTUI He Oojiee oHOM rpy0oit OmMOKM U JBYX HEI0YETOB, HE OOJee OHOM
rpy0oii u oxHoO#l HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HerpyOoW OMIMOKH M JIBYX
HE/IOYETOB.

«HeynoBJieTBOPUTE/ILHO/HE 3a4YTEHO» — CTaBUTCSA 3a paldoTy, €CIM 4YHCIO OWMOOK M HEI0YETOB
MIPEBBICUIIO HOPMY ISl OLEHKHU «YIOBJIETBOPUTEIBHOY» WU MPABUIBHO BHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owubox:

- 2pyOvle OwuUbKU: He3HaHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 pelleHUs 3a0ad,
OwWUOKU, NOKA3bIEAIOWUE HENPABUILHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUS.

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

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

Kputepuu popMupoBaHus oleHOK M0 IK3aMeHY

«OtauuHo» (5 OamnoB) — oOOydaroOUIUiiCS JOEMOHCTPHPYET 3HAHHWE BCEX pa3JlelioB H3ydyaeMoO
TUCIUTIIMHBL:  coliep)KaHue ©0a30BbIX TOHATHH U (QYHIAMEHTAIBHBIX MPOOJEeM; YMEHHE u3JaraTh
MPOrpaMMHBIN MaTepual ¢ JAEMOHCTpaluell KOHKPETHBIX MpuMepoB. CBOOOJHOE BIaJeHHE MaTepuaioM
JOJDKHO XapaKTEPU30BATHCSA JIOTHYECKON SICHOCTHIO W UYETKUM BHJICHHEM NyTeH NMPUMEHEHUS MOJyYeHHBIX
3HaHUM B IPAKTUYECKOM JACSITEIBHOCTH, YMEHUEM CBSA3aTh MaTe€pUal ¢ JPYTUMU OTPACISIMU 3HAHUS.

«Xopomo» (4 Oamna) — oOydYarloOUIUiics JEMOHCTPUPYET 3HAaHUS BCEX pa3JelioOB H3ydyaeMoi
JTUCIUTIIMHBL: colepkaHue 0a30BBIX TOHATHH W (DyHIaAMEHTAIbHBIX MPOOJIeM; TPHOOpeN HEOOXOIUMBbIE



YMCHHUA W HaBBIKHM, OCBOWJI BOIIPOCHI MPAKTUYCCKOro IMPHUMCEHCHHA ITOJYUCHHBIX 3HaHHﬁ, HC O0IMYCTHUII
(baKTI/ILIeCKI/IX OIIMOOK npu OTBCTC, NOCTATOYHO IOCJICAOBATCIIbHO W JIOTMYHO MH3JIaracTt TCOpeTI/I‘-IeCKI/Iﬁ
Marc€puajl, AOIYyCKasd JUIIb HE3HAYUTCIBHBIC HAPYUICHUA IIOCICAOBATCIBHOCTU H3JIOXKCHUA W HCEKOTOPLIC
HETOYHOCTHU. Takum OGp&SOM, JaHHas OILICHKa BBICTABIIACTCA 3a HpaBHHbHBIﬁ, HO HEJOCTaTOYHO ITOJIHBIM
OTBCT.

«Y10BJIETBOPUTEJIBHO» (3 0amma) — oOydJaroImMiics JEMOHCTPUPYET 3HAHHWE OCHOBHBIX pa3JelioB
porpamMMbl U3ydaeMoro Kypca: ero 0a30BBIX HOHATHH M (yHIaMEHTAIbHBIX TpooOieMm. OnHako 3HaHHE
OCHOBHBIX IPOOJIEM Kypca HE MOAKPEIUIAIOTCS KOHKPETHBIMH NMPAKTUYECKUMHU MPUMEPaMH, HE IMOJIHOCTHIO
packphiTa CYIIHOCTh BOIIPOCOB, OTBET HEIOCTATOYHO JIOTMYEH W HE BCErJa IOCIIEJOBATENIEH, JOMYIICHBI
OIIMOKH U HETOYHOCTH.

«HeynoBjerBoputejbHo» (0 0amioB) — BBICTABISETCS B TOM Cllydae, KOrjga OOydaroniuics
JEMOHCTpUPYET (parMeHTapHbIEC 3HAHHMSI OCHOBHBIX Pa3/IeJOB MPOrpaMMbl M3Y4aeMOro Kypca: ero 0a3oBBIX
MOHATH W (yHIaMEHTANIbHBIX MpolieM. Y 23K3aMEeHyeMoro ciabo BbIpakeHa CIOCOOHOCTh K
CaMOCTOSITEIbHOMY ~aQHAJIUTUYECKOMY MBIIUICHUIO, HMEIOTCS 3aTPyAHEHHS B U3JIOKEHHH Marepuana,
OTCYTCTBYIOT HEOOXOIUMBIC YMECHHSI U HABBIKH, JIOMYIIEHBI TPYObIe OIMOKN 1 He3HAHUE TEPMUHOJIOTUH, OTKA3
OTBEYaTh Ha JIOMOJHUTEIbHbIE BOIPOCH], 3HAHHE KOTOPHIX HEOOXOIMMO HJsi MOJYyYEHHUS MOJOXKUTEIbHON
OIICHKHU



