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1. HosicHUTeIbHAA 3aNIHCKA
Llenb MPOMEKYTOYHOW ATTECTAIMH— OIICHWBAHHWE IPOMEKYTOUYHBIX M OKOHYATEIBHBIX PE3yJIbTaTOB
OGy‘IGHI/IH 10 JUCHUITIIINHCE, OGGCHG‘-II/IBEIIOH_[I/IX JOCTHUIKCHUC H.HaHI/IpyeMBIX pe3yJIBTaTOB OCBOCHHUA

00pa30BaTeNbHON MPOTrpaMMBI.

DopMbI IPOMEXKYTOUHOM aTTECTAIUU: 3a4ET, 7 CEMECTP.

[lepeuens KomMneTeHINHA, GOPMUPYEMBIX B IPOLECCE OCBOCHUS TUCIUTUINHBI

Ko u HanmeHoBaHuE KOMIETEHIIUH Kop unpukaTopa HOCTIKEHHS
KOMIIETEHIIUM
IIK-4: Cnocoben pa3spabaThIBaTh NPOEKTHI CHCTEM JKEJI€3HOJOPOKHOMN CBA3H, CHCTEM MK-4.1, [TK-4.2

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

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUA O6pa3OBaTeHLHOI7I IIporpaMmbl

Kon 1 HauMeHOBaHHE HHIUKATOPA Pe3ynbraThl 00y4YeHUS M0 JUCIHUILINHE OrieHOYHbIC
JOCTHKEHHSI KOMITCTCHIINU MaTepuabl
(cemectp 7)
IK-4.1: PaszpabatsiBaer mpoekThl | OOyJaromuiics 3HaeT: Bamarmss(Nel - Nel4)
0eCIpOBOHBIX MHOTOKAHAIIBHBIX CHCTEM | -  COBPEMEHHbIE  HU(PPOBbIE  UHOOPMALUOHHO -

KEJIE3HOJIOPOXKHOTO TPAHCIIOPTA, B TOM | KOMMYHHKAaIlMOHHBIE TEXHOJOIWH, HWCIOJIB3yeMbIE B
YHUCJIE C  HCIOJIb30BaHMEM LU(POBBIX | MPOodecCHOHANTbHON

TEXHOJIOTHUHi JIeSITeIbHOCTH

OOyyaronuicst ymeeT: Samanus (Nel - Ned)
- BbpIOMpaTh HauOoinee S(PPEKTUBHOE NPOrpaMMHOE
oOecrieyeHne A pelIeHUs KOHKPETHON NMpakTHYeCKOU

3aga4u
OO0yuJaromuiics Blajaeer: Samanus (Nel - Ned)
- HaBBIKAMM IIOJNydeHUS OLEHKH 3(PQEeKTUBHOCTH
MPUMEHECHHUS U(POBBIX TEXHOJIOTHH B
MHOTOKaHaJIbHBIX cucTemMax KEJIE3HOIOPOKHOTO
TPAHCIIOPTA M CETSAX KOMMYTAIIUH.
[K-4.2: PaspabatsiBacT mpoekThl | OOyJaromuiics 3HaeT: 3ananusi(Nel - Nel4)
TOIIOJIOTHH CeTeil M CHCTeM KOMMYTAIWH, | -IPOOJIeMbl U MOAX0Ibl oOecrieueHnss HHPOPMAITMOHHON
B TOM 4YHCJIE€ C HCIIOJb30BaHWEM | Oe30macHOCTH MHOTOKaHAJIbHBIX cucTeM
U(POBBIX TEXHOJIOTHIA ’KEJIE3HOJIOPOXKHOT'O TPAHCIIOPTA, B YCIOBUIX BHEAPEHUS
IIU(PPOBBIX TEXHOJIOTHH
OO6yuatonuiics ymeeT: 3amanus (Nel - Ned)

- BBIABJIATE U AQHAIM3UPOBATb JIOCTOUHCTBA U
HEJIOCTATKH TNPUMEHEHUs] LU(PPOBBIX TEXHOJOTHH B
MHOTOKAHAJIbHBIX CETSIX U CHCTEMax KOMMYTALIUU U

KOMMYHUKAIIH.

OO0yJarommiics BIaaeer: 3amanus (Nel - Ned)
- HaBBIKAMM IIOJIy4EHUS OLEHKH 3(PPEKTUBHOCTH

MPUMEHEHHUS U(POBBIX TEXHOJIOTHH B

MHOTOKaHaJIbHBIX cucTtemMax JKEJIE3HOIOPOKHOTO

TPpaHCIIOpTa U CETAX KOMMYTallun

[TpoMesxyTouHast aTTecTalus (3a4eT) MPOBOAUTCS B OJJHOM U3 CleNyonuX Gopm:
1) oTBeT Ha OMIIET, COCTOSIIUI U3 TEOPETUIECKUX BOIIPOCOB M NPAKTHYECKUX 3aIaHUI;
2) BeinonHenue 3ananuii B DMMOC YHuBepcurera.



2. TunoBbie KOHTPOJIbHBIE 32JaHUS WM HHbIe MATEPHAJIBI /151 OLEHKN 3HAHUI, YMEHUIA,
HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBble BONPOCHI (TeCTOBBIE 3a]aHMs1) /IJIsA OLEHKH 3HAHMEBOT0 00Pa30BaTEJILHOI0
pe3yJabTara

[IpoBepsiemblii 00pa3zoBaTeIbHBIN PEe3yIbTaT:

Koz 1 HauMeHOBaHHE HHIUKATOpa OGpa3oBaTenbHbIN pe3yabTaT
JOCTIDKCHUSI KOMIIETCHIIUH
[IK-4.1: Pa3pabaTpiBaeT mpoekTsl | OOyJarOUIHiics 3HACT:

0ecIpOBOJHBIX MHOTOKAHAJIBHBIX | - COBPEMEHHBIE IH(PPOBBIE HWHPOPMAMOHHO - KOMMYHHKAI[MOHHBIE TEXHOJIOTHH,
CHCTEM KEJIE3HOJOPOKHOTO | MCIOIB3yeMbIe B IPO(PECCHOHATBHOM

TpaHCIOPTa, B TOM YHUCIE C | JAESITEIBHOCTU

HCITOJIE30BaHUEM UPPOBBIX

TEXHOJIOIUi

ConocTaBHUTh IIOHATHSA U UX OIIPEACICHUA:

1 AZIMTHUBHOE POU3BOJICTBO — IIOCTPOCHUE CIIOKHBIX TPEXMEPHBIX AeTaliell 13 LUPPOBHIX JaHHBIX 3D-Mozxenu myrem
HaHECEHUAIOCIIEeI0BAaTEbHBIX ClI0eB Marepuana (3D-nedarts).

2 ANZIUTUBHBIE TEXHOJIOTHU — TEXHOJIOTUH I10 CO3/[aHUI0 OOBEKTOB 33 CUET HAHECEHHS MOCIIEA0BATENILHBIX CIIOEB
Marepuana. Mojenu, n3roToBJICHHBIE aJINTHBHBIM METOIOM, MOTYT IIPUMEHATHCSIHA JIFOOOM IMPON3BOJCTBEHHOM 3Talle — KaKk
JUTSL I3TOTOBJICHUSIOTIBITHBIX 00Pa3IoB (T. H. OBICTpOE MPOTOTUIIMPOBAHNUE), TAK ¥ BKAYECTBE CAMUX TOTOBBIX M3AENUi (T. H.
OBICTpPOE TIPOU3BOICTBO).

3 bnokueitn (ot aHri. blockchain) — TexHONOTHSA, 00BbEAMHAIOMIASPST MATEMATHUECKUX, KPUIITOTPAPHUIECKUX U
9KOHOMHYECKUXIIPHHIIUIIOB, KOTOPBIE MOAIEP)KUBAIOT CYIIECTBOBAHUE PACTIPEIEIICHHOTO MEX/y HECKOJIBKIMHU Y9aCTHUKaAMHU
peectpa. OcOOEHHOCTH TEXHOIOTHH 3aKITIOYAIOTCS B HEBO3MOKHOCTH U3MEHUTD HIIUIIOACIATh JAHHBIE, B IPO3PAYHOCTH
MIPOM3BOIMMBIX TPAaH3AKIHI,ICHCHTPAIN30BaHHOM NPOBEPKE AaHHBIX, N30BITOYHOCTH Y3JIOB CETH M OCOOCHHOCTSIX
BepU(HKALUH C TOMOIIBIO U(PPOBBIX MOANUCEH.

4 Bonpiuue nannsie (auri. Bigdata) — o603HaueHne CTPYKTYPUPOBAHHBIX U HECTPYKTYPHPOBAHHBIX TAHHBIX OTPOMHBIX
00BEMOB U3HAYUTEIHLHOTO MHOTO00pa3usl.

5 Beeobmmit Uateprer («MuTepHeT Beeroy / ThelnternetofEverything), «Auateprer Bemueit» (InternetofThings) —
TEPMHUHBL,0003HAYAIOIIME BETYLIYI0 KOHIEIIHIO ()OPMUPOBaHUS INI00aIbHOMCeTeBON HH(OPMALMOHHONW HHPPACTPYKTYPHI U
OTIPECTISIONIHEBEIIUCINTEIbHYIO CETh (PU3NIECKUX 0OBEKTOB (JIIOJCH M MAIIMH,Pa3INIHBIX TEXHUIECKUX YCTPOHCTB), KOTOPHIE
OCHAIIEHBI BCTPOSHHBIMH ITPOTPAMMHBIMU U HH(OPMAITOHHBIMHU TEXHOIOTHSIMUAIISL B3aUMOAEHCTBHUS APYT C PYTOM MIIU C
BHeEIIHEH cpenoil. BeceoOmmit IHTepHET MO3BOIIAET HA OCHOBE OOIINX CTAHAAPTOB M MPOTOKOJIOB KOMMYHHUKAIINU
UACHTH(HUINPOBATH U O0OBEANHNUTH BEANHOE HH(POPMAIIHOHHOE IIPOCTPAHCTBO PEaIbHBIC H BUPTYaJIbHBIC OOBEKTHI.

6 BuptyanpHast peanbHOCTB (aHrI. virtualreality, VR, HCKycCTBeHHAs! pealbHOCTB) — CO3JJAHHBIA TEXHUYECKUMHU
cpeacTBaMUMHp (OOBEKTHI U CYyOBEKTHI), epe/laBaeMblil YETIOBEKY Yepe3 eTOONIYIIEHHs: 3pEHHE, CIIyX, OOOHSHHE, OCSI3aHUE U
npyrue. BupryanbHas peagbHOCT HUMUTHPYET Kak BO3JICHCTBHE, TaK M PeaKI[MiHa BO3JIECTBHE.

7 HHOBaIIMOHHAs YKOCUCTEMA — COBOKYITHOCTh CyOBEKTOB, B3aMMOICUCTBYIOIIUX B IIPOLIECCE KOMMEPIHAIU3AINT
WHHOBALIUI UUX B3aUMOCBSI3€i, aKKyMYJIMpPYOLas YeioBeyeckre, (PUHAHCOBBIEH WHbBIE PECYPCHI AJIsl MHTEHCU(UKALINY,
ONTHUMHU3AIMKU 1 o0ecniedeHus 3QHEeKTUBHOCTH KOMMEPIMAIN3allid HHHOBAIIMH.

8 MckyccTBEHHBII MHTEIJIEKT — HAyKa U TEXHOJIOTHUS CO3/IaHUSMHTEIIEKTYalbHBIX MalllMH, 0COOEHHO MHTEIIIIEKTYalbHBIX
KOMITBIOTEPHBIX ITPOTPaMM; CBOHCTBO MHTEIIIIEKTYaIbHBIX CHCTEM BBITIOJIHATH TBOpUECKHE (PyHKINH, KOTOPBIE TPAJAUIIMOHHO
CUHTAIOTCSTIPEPOTaTHBON YEIOBEKa.

9 KacroMu3zanus — MHAMBUAYaIU3aLHsl IPOTYKINH MO 3aKa3bIKOHKPETHBIX MOTPEOUTENEeH ITyTeM BHECEHUS
KOHCTPYKTHUBHBIX WIMIU3aHHEPCKUX N3MEHEHHH, INIaBHBIM 00pa30M Ha KOHEUHBIX CTA/INSAX IPON3BOJCTBEHHOTO IUKJIA.

10 KomnboTepHbIH HHXUHUPUHT — KOMITIEKC YCIIYT 110 pa3paboTKe MPOAYKTa, IPOBEICHNIO PacUeTOB M aBTOMATH3aIMN
MIPOM3BOJICTBEHHBIX IPOIIECCOB C UCIIOIB30BAHNEM CIIEIINAIN3NPOBAHHOTONH)KEHEPHOTO IIPOTPaMMHOT0 00ecTieueH s,
BKJIFOUAIOIIETO B Ce0COBPEMEHHBIE CHCTEMbI HH)KEHEPHOTO aHaIn3a ¥ MOJICIMPOBAHNUS, TAKUE KaK CHCTEMBI
aBTOMaTH3MpoBanHOTO TpoekTupoBanmsi(Computer-AidedDesign, CAD), noarorosku nmpoussozctea(Computer-
AidedManufacturing, CAM), umkeneproroananusa(Computer-AidedEngineering, CAE), yrpaBiieHus JaHHBIMHOTIPOIYKTE
(ProductDataManagement, PDM), ynpasienusbkusaenapivnkiompoaykra (ProductLifecycleManagement,PLM). C Gosee
HIMPOKON TOYKH 3PEHHUS] KOMITBIOTEPHbIH HHKHHUPUHT — 3TO COBOKYITHOCTh BCEX KOMIIOHEHTOB, ITPEAHA3HAYCHHBIX IS
3¢ PEKTUBHOTO PEIICHHS CIOKHBIX HAYYHO-TEXHHYECKUX POOJIEM MyTEM MaTeMaTHYECKOTO U KOMITBIOTEPHOTO
MO/JIETTMPOBAHHSI.

11 KoHcopiyMbI — CTpaTernieckue UcciIe0BaTeNbCKUe, TEXHOJIOTMYECKHE NI MHBECTUIIMOHHBIE ITapTHEPCTBA B
COCTaBE KOMIIAHUH, IIOCTABIMKOB TEXHOJOIMIECKUX PEIICHHUH, NOTPEONTEIeHITHX PEIICHUI U TOCYIapCTBEHHOTO PEryJsiTopa.

12 Kubepduznueckue cucremsl (CPS) — 3T0 cuCTEMBI, COCTOSIIMEN3 Pa3IMUHBIX TPUPOJTHBIX 0OBEKTOB, HCKYCCTBEHHBIX
MIOJICUCTEMH YIIPABISIIOLIMX KOHTPOJUIEPOB, IO3BOJISIONIMX MPEJCTaBUTh TAKOE 00pa30BaHKe KaK €ANHOE LEIIOe.

13 Hawmnyumias gocrynHas texaosiorus (HAT) — TexHomorust mpon3BoACcTBa NPOAYKIMH (TOBAPOB), BHIIOJIHEHHUS padoT,
OKa3aHUsyCIIyT, ONpeenseMas Ha OCHOBE COBPEMEHHBIX TOCTHKECHUI HAYKUHM TEXHUKU M HAWTYUIIEr0 COYCTAHUsI KPUTEPHEB
JIOCTHIKEHUSI LIeJIeil OXpaHbl OKPYKAIOUICH Cpe/ibl IPH YCIOBUU HAINYHS TEXHUUECKON BO3ZMOXKHOCTH €€ IPUMEHEHUSI.

14 HeiipoHHble ceTH — MaTeMaTHYECKUE MO/JICIIH, & TAKXKE UX NPOrPaMMHBIE WM allllapaTHbIe pealn3alyu, OCTPOCHHbIC
IO TIPUHIUITY OPTaHU3alUK U (YHKIIMOHHUPOBAHUS OMOIOTHYECKUXHEHPOHHbBIX CETeil — ceTell HEPBHBIX KJIETOK KHBOTO
opraHusma.




[1K-4.2: Pa3pabaTpiBaeT MPOEKTHI TOIOJOTHIA CETEH 1 -TipoOJIEMBI U TIOXOBI 0OecTiedeHrss HH)OPMAITMOHHOM
CHCTEM KOMMYTAIIMH, B TOM YHCJIE C UCTIOJIb30BAHHEM 0€3011aCHOCTH MHOTOKAHAJIBHBIX CUCTEM XKEJIE3HOJOPOKHOTO
H(POBBIX TEXHOJIOTHIA TPaHCIIOPTa, B YCIOBHUSAX BHEAPEHHS U(POBBIX TEXHOIOTHIA

1 OGpaTHBI HHXWHUPHUHT — HCCIEJOBAaHUE HEKOTOPOTO TOTOBOTO YCTPOICTBA MIIM HPOTPAaMMBL, a TAK)KE JOKyMEHTAIUN
Ha HETO CLENbIO OHATh MPUHIMII €0 pabOoThI; HAIIPUMEp, YTOO0B OOHAPYKHUTh HEAOKYMEHTHPOBAHHBIE BO3MOKHOCTH (B TOM
YHCIIe IPOrPaMMHBIE 3aKIIaJKH), CAENaTh N3MEHEHHE HIH BOCIIPOU3BECTUYCTPONUCTBO, IPOTPaMMy HIIM HHOM OOBEKT C
aHAJOTMYHBIMU(DYHKIUSAMH, HO O€3 MPSIMOT0 KOMMPOBAHHSI.

20MHHKaHAJIBHOCTB — 3TO MOJX0J1 K KOMMYHHKAIMH, IIPU KOTOPOM KIIMEHTHI BRIOMparoT Hanbosee ya0OHbIH Juisice0s
KaHaJl COBEPILIECHNUS MTOKYIKH: UHTEPHET-Mara3uH, KOJUILEHTP, MOOWIIbHAs BEpCHs caiTa, MOOMIBHOE TIPUII0KEHHE, OOBIYHBIN
oddaitH-marazux

3 IlepenoBbie MPOU3BOJICTBEHHBIE TEXHOJIOTUH — TEXHOJIOTUH UTEXHOJIOIMYECKUE MPOLIECCHI (BKIIIOYast HEOOXOIMMOE IS
UX peann3anuy 000pyAI0BaHNE), YIPABISIEMBIE C TIOMOIIBI0 KOMITBIOTEPANIM OCHOBAHHBIE HA MUKPO3JIEKTPOHUKE H
HCTIONBb3YeMBbIe TIPUIIPOSKTHPOBAHIH, TIPOU3BOACTBE WIH 00padOTKe MPOAYKIHNHU (TOBAPOB U YCIIYT).

4 Inatdopma — B IIMPOKOM ITOHUMAHNH, KOMMYHHKAI[MOHHA NTPAH3aKIHOHHAS CPEJa, YIACTHUKH KOTOPOH M3BIICKAIOT
BBITOABIOT B3aUMOACHCTBUS JPYT C APYTOM.

5 [Mnarpopma (mrdpoBast) — NPUHIHUITHAIEHAS KOHCTPYKIUAOOBEKTa, BKIIOUAOIIast B ce0s KOMIUIEKC YacTeH,
MOJICUCTEM, UHTEP(EHCOB U TEXHOJIOTUIECKHX MPOIIECCOB, B KOTOPHII BKIFOUCHBIKAK HEM3MEHHBIE («OCHOBHBIEY), TaK
nepeMeHHbIe («repuepuitHbIe)») KOMIIOHEHTHI, BapbHPYIOIIAECS OT CUTYAIMU K CUTYalllH.

6I1naTdopmusanus — npouecc U3MEHEHHs apXUTEKTYpbl/OPraHU3alMy PHIHKOB TOBAapOB U YCIIYT MO/ BIUSHHEM
pacrpocTpaHeHuUs] MOIYJIBHBIX HU(POBBIX IIIAT(HOPM U IPUMEHEHUSIIIATPOPMEHHBIX TEXHOJIOTHH, KOTOPbIE TO3BOJISIOT
MOJKIJIIOYHUTH KEANHOMY HH()OPMALMOHHOMY ITPOCTPAHCTBY JIIOJIEH, YCTPOICTBA HCHCTEMBI IO BCEH LIETIOUKE CO3TaHuUs
J100aBIEHHON CTOMMOCTH, aTaKXKe CBSI3aHHAs! C IAHHBIM IPOIIECCOM TpaHcopManys OU3HeCMOeIeH.

7 IIpopbIBHBIE UCCIIEAOBAHMUS — HCCIICIOBAHMS, CTIOCOOHBIE KOPCHHBIM 00pa30M N3MEHNTH HOHUMaHHE BaKHOH
CYILECTBYIOLIEH

HayYYHOH MIIHM TEXHOJOTMYECKOW KOHIETIIINH MITH MPUBECTH K CO3/IaHHUIO0 HOBOM MapaJurMbl WM 00NACTH B HAyKe H
TEXHHKE.

8 PoboTH3arys — NCTIONb30BaHUE HHTEIUICKTYAIbHBIX POOOTEXHNYECKIX KOMIIEKCOB, ()YHKIIMOHAIbHBIE OCOOCHHOCTH
KOHX COCTOSIT B IOCTAaTOYHO TMOKOM pPearnpoBaHNM Ha U3MECHEHHUS B paboyeii 30He.

9 TexHONOrMYECKNUE HHHOBALIUH — JIESTEILHOCTh OpPraHU3alliu,CBA3aHHAs C Pa3padOTKOI U BHEIPEHUEM:
TEXHOJIOTUUECKH HOBBIXIIPOAYKTOB U MPOIECCOB; TEXHOJIOIMYECKUX YCOBEPIICHCTBOBAHUIB POYKTaxX U Ipoleccax;
TEXHOJIOTUUECKH HOBBIX WJIM 3HAYUTENILHO YCOBEPIICHCTBOBAHHBIX YCIIYT; HOBBIX MIIM 3HAYUTEIILHOYCOBEPIICHCTBOBAHHBIX
croco0OB MPOU3BOICTRA (TICPEAAYH)yCIYT.

10 TexHonorn4yeckoe NpeIIpUHUMATENBECTBO — 3TO CTHIIb JIMJIEPCTBa B OM3HECe, OCHOBAaHHBIN Ha MpoIecce
UACHTU(HUKALNHE TEXHOJIOTHYECKH HHTEHCUBHBIX OM3HEC-BO3MOYKHOCTEH C BHICOKMM ITOTEHIIMAJIOM, a TaK)Ke Ha YIIPaBJICHUU
OBICTPBIM POCTOM C MCIIOIb30BaHUEM NPUHIUITAAIBHBIX HABBIKOB IPHHSATHS PEIICHUI B PEXKUME PEATFHOTO BPEMEHH.

11 3D-rexHonornu (I€9aTh) WIN «AIIUTHTHBHOE IPON3BOCTBO»— MPOLIECC CO3AAHUS LENBHBIX TPEXMEPHBIX 00BEKTOB
MPaKTHYECKIITI000i reoMeTprudeckoii JopMbl Ha OCHOBE II(PPOBOI MOAEIH.

1211ucppoBuzamus — 3aMeHa aHATIOTOBHIX ((PHU3MIECKHX) cucTeMcOopa 1 00pabOTKH JaHHBIX TEXHOJIOTUISCKUMHU
cUcTeMaMH, KOTOpbIE TEHEPHPYIOT, epelatoT M 00pabaThIBatOT IM(POBOI CUTHATI OCBOEM COCTOSIHUH. B mmpokom cmeicie —
mporiecc rnepeHoca BuupoByo cpeny GYHKIHIA U IeATeIbHOCTEH (OU3HEC-TIPOIIECCOB), paHEe BHITOIHIBIINUXCS JTIFOIbMH H
OpraHu3aUsIMH.

13 Iudposas miardhopma — 1. Mopesb AeITEIBHOCTH (B TOM YKCIIe OM3HEC-AEATEIbHOCTH) 3aMHTEPECOBAHHBIX JIUI] Ha
oOeitriathopme uist GYHKIIMOHUPOBAHUS Ha HUQPOBBIX pbiHKax; 2.[Tnomanka, noanepkuBaronas KOMILUIEKC
aBTOMAaTHU3UPOBAaHHBIXIIPOLIECCOB U MOJIENIbHOE NOTpedIeHHe IIM(PPOBBIX MPOAYKTOB(YCIYT) 3HAYUTEILHBIM KOJIMYECTBOM
norpeodutenei; 3. MndopmannonHas cucteMa, CTaBlIasi OAHUM U3 JIMIAUPYIOLIMX PEUICHH I BCBOESH TEXHOIOTHUECKOI HUIlle
(TpaH3aKIMOHHON, HHTETPAlMOHHOM U T. I1.).

14 Iudposoii mpoaykT (ycayra) — 1. [Ipoxykr (yciyra), MPOU3BOIUMBIH H/WITH IPEAOCTABISEMBIH B TU(PPOBOM
npocrtpaHcTie; 2.0QHO U3 CBOMCTB MPOIyKTa (YCIyTH), BOZHUKAIOIIEE IPH OCYIIECTBICHUH HU(PPOBBIX IPOIIECCOB C 00pa3oM
npoxykra (yciyru);3. LleHHas mH(pOpMAIHSI WIIH JOCTYII K 3JIEKTPOHHOMY CEPBHUCY, 3aKOTOPBIH MTOKYIATEIH COTJIACHBI IIATUTh
JICHBT U.

2.2 TunoBble 3aJaHUS VI OLI€HKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

[IpoBepsiemblit 00pa3oBaTeNbHBIN pe3yIbTaT:

Kon u HaumenoBanue OO6pa3zoBaTenbHbII pe3yabTaT
HWHJIUKATOpa JOCTHKEHUS
KOMIETEHIIUU
IIK-4.1: PazpabarbiBaer OOyuarommuiicst ymeer:
HPOEKThI OECIIPOBOIHBIX - BEIOMpAaTh HanboJee IPPEKTHBHOE MIPOrPAMMHOE 00eCTICUeHHE IS PEIICHUS KOHKPETHOM
MHOTOKQHAJIbHBIX CHCTEM HpaKTUIECKOH 3a1aun

KEJIE3HOJIOPOXKHOTO TPAHCIIOPTA,
B TOM YHCJIE C UCTIOJIb30BAHHEM
U (POBBIX TEXHOJIOTHIA




1) Onuirte coctaB ¥ Ha3HAUYEHHE IEMEHTOB IPOrPAMMHOI0O 00ECIeYeH s ISl PELICHHUS] KOHKPETHOW MPAaKTHYECKOM 3a1a4uH 110
Oynyuieit mpodeccHoHANIBHON NeaTeThHOCTH.

2) HazoBuTe W yKaxuTe pasimuue TPOrpaMMHOE oOecreueHne, paboTaroniee B CHCTEME PEATbHOTO BPEMEHH, BCTPOCHHBIX H
pacHpeielieHHbIX CUCTEM

3) ITocTpouTe 06OOILEHHYIO CTPYKTYPY HH(POPMAIIMOHHON CHCTEMBI

4) Beinennute 0COOCHHOCTH COBPEMEHHOH U(POBOM TEXHUKH

I1K-4.1: Pa3pabatrbiBaeT OO0y4aromuiicst BajeeT:
IIPOEKTBI OECIPOBOIHBIX - HaBBIKaMU TIOJIY9YEeHHS OIEHKH 3()()hEeKTHBHOCTH MTPUMEHEHUS ITH(PPOBBIX
MHOTOKaHaJIbHbIX CHCTCM TEXHOJIOTHI B MHOTOKaHAJIbHBIX CUCTEMAX KEIE3HOJOPOKHOIO TPAHCIOPTA U CETAX

KEJIC3HOIOPOKHOTO TPAHCIIOPTa,
B TOM YHCJIE C HCIIOJIb30BAHUEM
U (POBBIX TEXHOJIOTHIA

KOMMYTaluu.

1) Nurepuer u Untpaner: 1) [punmuns! opranuszanuu B cetu MuTepHeT. 2) CepBuchl B cetn Mureprer. 3) Kymbrypa
WHTEPHET-KOMMYHUKAIHH.

2) WurennextyaipHble cucTeMbl Ha TpaHcnopte: 1) Exnnas wadopmarmonuas cpema. 3) Poxp u mecto ACY XKT B
TPaHCIIOPTHOM KOHBeiiepe. 4) KoMIniekcHas cucreMa MOHHTOPHHTA U YIIPABICHUS JTHKBUIAIIMEH Ipe3BEIYaifHbIX cuTyaruiit OAO
«PXXI». 5) lepcniexkTrBHAS TeXHONOTHA UPpoBoi paarocsszu GSM-R.

3) Ludpossie manubie u ux aHanus: 1) [ToHsTre HAGOpa MaHHBIX: 0OBEKT U ero arpulyTsl. 2) [IpencraBieHue TaHHBIX U
X MHUHUMAJIBHBIH 00beM s aHanm3a. 3) CTagum aHaimu3a AaHHBIX IUIS BBIABIICHUS CKPBITHIX 3akoHOMepHocTed. 4) Cdepsl
puMeHeHns TexHoxornii BigData. 5) Beibop MeTona nmoucka pemenus Ui 3a1a9 ONTHMHU3aNnH.

4) Meto/bl HCKYCCTBEHHOTO WHTeIUlekTa u chepsl ero mpumenenus: 1) Kmaccuueckoe obyuenue (¢ yuurenem u 6e3
yuutens). 2) O0yuenue ¢ noakperieHueM. 3) IlomynsapHble anropuTMbI KJIaCTepU3aLHHU.

[1IK-4.2: PaspaGatbiBaeT NpoeKThl Tomonoruii cereit u | OOydYarOUIHICA YMEET:
CUCTEM KOMMYTalud, B TOM HYHCIC C MCIOJIb30BAHUCM | - BBEIABIATH M aHAJIM3UPOBATH JOCTOMHCTBA M HEJIOCTATKHU
1M(pPOBBIX TEXHOIOTUH MPUMEHEHHUS TU(PPOBBIX TEXHOJIOTUI B MHOTOKaHAIBHBIX
CETAX M CUCTEMAX KOMMYTAllMd M KOMMYHHUKALIUH.

1) OnummTe nepapXxnvecKyro CTpyKTypy YIpaBICHUs KeJIE3HOIOPOKHON CHCTEMOM

2) IIposenute 0630p dyukmonuposanus cucrembr ACY KT

3) HazoBute OCHOBHBIE CepBHCH MIHTEpHET W HHOTO BHa-O0LICHHS HA KEJIEe3HOIOPOKHOM TPAHCIIOPTE

4) Onuumte Merox KomtabopaTuBHOi ¢uisTparmu (user-based) mmst mporHo3upoBaHus, Kakyl0 OLEHKY JacT IIOJb30BaTellb
IIPEUI0KEHHOMY NPOAYKTY (IPeANOI0KHUTEIbHbIN PEUTHHT).

IIK-4.2: PaspaGatbiBaeT MPOEKTHI TOMONOTHH ceTed u | OOydaromuiics BlajeeT
CHUCTCM KOMMYTallUM, B TOM WYHCIE€ C MHCIO/Nb30BAHUCM | - HaBBIKAMU IOJYYEHUs OLCHKH 3(PHEKTUBHOCTH MPUMEHEHHS
1M(POBBIX TEXHONOTUH UU(GPOBBIX  TEXHOJNOIMH B  MHOIOKAaHAIbHBIX — CHCTEMAax
JKEIE3HOJOPOKHOTO TPAHCIIOPTA M CETAX KOMMYTAIUU

1) UWunosanuonusie pemienus CTAM AJIK-CLIB B ycIOBUSIX HMIIOPTO3aMEIICHUS

2) BOJNOKOHHO-ONTHYECKAsl CHCTEMa CUTHAJIM3AIUE KOHTPOJIS COCTOSIHUS 00BEKTOB HHPPACTPYKTYPBI

3) YmnpaeieHHe CTPENOYHBIM 3JIEKTPOIPHBOIOM C IPUMEHEHHEM HEHPOCeTEBOTo peoOpa3oBaTelis ypaBisieMoro
CHUTHaja

4)  HHTemIeKTyallbHbIe CUCTEMBI MOHUTOPHHIA OOBEKTOB TPAHCIIOPTHOM HH(PPACTPYKTYPEI

2.3. IlepeyeHb BONPOCOB Al MOATOTOBKH 00y4AIOIIMXCH K NIPOMEKYTOYHOH aTTeCTAMN

5) Cpencrsa peanusanuu HHGOpMAMOHHBIX TexHoorui. Kinaccudukammsa MC OAO «PXK]». Cuctema yCaoBHBIX
0003HaueHUI.

6) PexuMbI aBTOMATH3UPOBAHHOM 006paboTKH nHMOpManuu. VHTerpupOBaHHBIe TEXHOIOTHH B PACIIPENCICHHBIX CHCTEMAX. .

7) ACY Kak MHCTPYMEHT ONTHMH3AIIMH MPOIECCOB YIIPABICHHUS B TPAHCIIOPTHBIX CHCTEMAX.

8) Enunas KoprnoparusHas AsromarusupoBannast Cucrema Yrpasneuus uadpacrpykrypoit (EK ACYI).
ABTOMaTH3UPOBAHHbIE CHCTEMBI YIIPABICHUS X03IHCTBAMH 3IEKTPU(PUKALUH U SIEKTPOCHAOKEHHSI, aBTOMAaTHKH M TeJIEMEXaHHUKH,
CBSI3U.

9) ExauHas KOpIOpaTHBHAS aBTOMAaTH3UPOBaHHAS CHCTEMa YIIPABJICHHUsI INIAHUPOBAHUEM M KOHTPOJIEM TOTPeOIeHUS
anexrpudeckoit sHeprun (EK ACY TIKIID) OAO «PXK ..

10) Awnanms, y4er u pacclieJOBAHHE OTKa30B TEXHUYECKHX CPENCTB.

11) KomrmrekcHasi aBTOMaTH3MPOBAHHAS CHCTEMA yUeTa, PACCICIOBAHIS M AaHATN3a CIIYYAcB TEXHOIOTHIECKHX HAPYIIICHHH
(KAC AT) B OAO «PX[I»..

12) Merompl MOMCKa peneHui Ha 6a3e pUCK-aHaIu3a

13) OnmnpeneneHus, KIACCHPUKAIHIS U CTPYKTYPa IKCIIEPTHBIX CHCTEM, METOOJIOTHS TOCTPOCHHUS SKCIIEPTHBIX CHCTEM

14) Tlepcnextussl pa3Butus CIIJI Ha KeIe3HOIOPOKHOM TPAHCIIOPTE.

15) O6ecmeuenne 3ammThl Koproparusaoit nHGopmammu B OAO «PXK]I».

16) Enunas aBTOMaTH3UpPOBAaHHAS CHCTEMA AIIEKTPOHHOTO TokyMeHnToobopora (EAC/) 8 OAO PXI..

17) WurerpupoBaHHBIC HHEPIMATBHBIC TEXHOIOTHH JUHAMHIESCKOTO MOHUTOPHHTA PEIbCOBOTO TyTH

18) WudopmarmoHHO-U3MEPHUTEIBHAS CHCTEMA ISl MOOMITBHBIX CPENICTB THArHOCTUKH MyTEBBIX yCTpoicTB JKAT



19) CoBpeMeHHast CTpaTerusi pa3BUTHsI CHCTEMbI KOMIUICKCHOH AMArHOCTHKU HHPPACTPYKTYPBI JKEIC3HOAOPOKHOTO
TpaHCHOpPTa

20) WuTepakTHBHAS CHCTEMA IMATHOCTHPOBAHHUS 0OBEKTOB HHPPACTPYKTYPBI JKEJIC3HOJOPOKHOTO TPAHCIIOPTA

21) MuKpOTPOIIECCOPHAs CHCTEMA KOHTPOJIST COCTOSIHASI 00BEKTOB HHPPACTPYKTYPBI KEIC3HOIOPOKHOTO TPAHCIIOPTA HA
OCHOBE OECTIPOBOIHOM CETH Iepeaadn JaHHBIX

22) VHHOBaIMH B IHATHOCTHKE HHPPACTPYKTYPHI

23) TlpuMeHEHWE aIrOpPUTMOB KOMITBIOTEPHOTO 3PEHHUS TS JIETEKTHPOBAHHUS OOBEKTOB Ha JKEIIC3HOIOPOKHOM Tepeesie

24) ABTOMAaTH3MPOBaHHBIC CPENCTBA MOHUTOPHHTA H TEXHHYECKON THATHOCTUKH JKEJIC3HOOPOKHON HHPPACTPYKTYPHI

25) KowmriekcHast OLEHKA COCTOSIHUSI OECCTHIKOBOTO MYTH

26) Wpentuduxanus cocrosuus CIJ] ¢ npuMeHeHnEM HEHPOHHBIX ceTel

27) JIMarHoCTHKa CTPENOYHBIX DICKTPOIPHUBOJIOB TI0 MApaMeTpaM ToKa

28) TlpumeHeHue COBPEMEHHBIX HHOOPMAIIMOHHBIX TEXHOJIOTHIA TSl PELICHHS 3a1a4 aBTOMATH3ALHUH TEXHOJIOTHYECKHX
IIPOLIECCOB

3. Metoguyeckue MaTepuaJbl, onpeaesiiouye Npoueaypy U KpUTepuu oueHnBaHus
copMHPOBAHHOCTH KOMIIETEHMIA TP MPOBEAEHNU MPOMEKYTOYHOM aTTeCTAIUN

KpnTeme (l)OpMHpOBaHI/IH OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBLIX 3agaHui

- OIICHKA «OTJIMYHO» BBICTABIICTCA OOYYAIOMIEMYCs, €CIIM KOJHMYECTBO MPABWIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOILNO0» BBICTABISICTCS OOYYarOMIeMYCsl, €CJIM KOJUYECTBO MPABHIBHBIX OTBETOB Ha
Borpochkl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «YyAOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYJAIOIIEMYCS, €CJIM KOJWUYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0011ero oobEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi olieHOK MO pe3y/JbTATaAM BbINOJHEHUS 3aJaHUI

«OTJIMYHO/324TEHO0» — CTABUTCS 32 pabOTY, BHIIOJIHEHHYIO [TOJHOCTBIO 0€3 OIMOOK U HEJJOYETOB.

«Xopo1o/3a4TeH0» — CTaBUTCS 32 padOTY, BHINOJIHEHHYIO [TOJIHOCTHIO, HO IIPH HAJIMYUM B HEll He Ooliee
OJTHOI Herpy0oil oIMOKN U OJTHOTO HeloueTa, He 0oJiee TpeX HEeJJOUETOB.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTABUTCA 32 padOTy, €ciu 00yJyaroUIuiicsl MPaBUIbHO BBIMOJIHUI HE
MeHee 2/3 Bcell paboThl MM IOMYCTUI He OoJiee 0HOM rpy0oii omMOKM U IBYX HEJO0YETOB, HE OoJjiee OHOM
rpy0oil u oxgHON HerpyOoil ommOku, He Oosee Tpex HEerpyObIX OLIMOOK, OJHON HErpyOoOM OIIMOKU M JIBYX
HE/I04ETOB.

«HeynoBJjIeTBOPUTE/ILHO/HE 3a4YTEHO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMIMOOK W HEJ0YETOB
MIPEBBICUIIO HOPMY JIJIsl OLICHKH «yJJOBJICTBOPUTEIBHO» WM MPABUIIBHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowr owubox:

- 2pyoOble OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUE NPUEMO8 peuleHuUs 3a0ad,
owubKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUA.

- HecpyOvle OWUOKU. HEMOUYHOCU (HOPMYIUPOBOK, ONpeOeNeHUll, HepayUuoOHAIbHbIUL 6blOOp X00a
pewenus.

- Heoouemvl. HEPAYUOHANbHbIE NpUEMbl BbINOIHEHUS 3A0aHus; OMmMOeNbHble NOSPEULHOCU 8
dopmynuposke 8v1860008,; HeOPeI’CHOE BbINONHEHUE 3A0AHUSL.

Kputepuu popMupoBaHus OleHOK MO IK3aMeHY

«O1imuHo» (5 OammoB) — oOydyaromUACs JIEMOHCTPHPYET 3HAHWE BCEX pa3lielioB H3ydaeMoun
JTUCIUIUTMHBL:  COJAEp)KaHUuEe 0a30BBIX TMOHATHA U (yHIaMEHTANbHBIX MpoOIeM; YyMEHHEe U3Jlarath
MPOTpaMMHBIN MaTepHall ¢ JEMOHCTpaIMeil KOHKPETHBIX mpuMepoB. CBOOOTHOE BIIAJICHHE MaTepyuaIoM
JOJKHO XapaKTEePU30BaThCS JIOTUYECKON SCHOCTHIO M UYETKUM BHUJIEHHEM NyTe NPUMEHEHUs MOJYyYE€HHBIX
3HaHUH B PAKTUUYECKOM AESITEIbHOCTH, YMEHUEM CBA3aTh MaTEpPHaIl C APYTUMU OTPACISIMU 3HAHUSI.

«Xopomo» (4 Oamra) — oOydYaOIIMICS JAEMOHCTPUPYET 3HAHUS BCEX pa3/IeNioB H3ydaeMou
JTUCIUIUTMHBL: cofepKaHue O0a30BBIX MOHATHH W (PyHIAMEHTAIbHBIX MPOOJieM; MPHOOpeNn HEOOXOIUMbIe



YMCHUSA U HABBIKHM, OCBOWJI BOIIPOCHI MPAKTUYCCKOrO IMPUMCHCHUSA IMOJTYYCHHBIX 3H8.HHI>1, HC OO0IYCTUJI
q)aKTI/I‘IeCKI/IX OII0OOK Ipru OTBETC, AOCTATOYHO ITIOCICAOBATCIBHO M JIOTMYHO H3JIaract TeOpeTI/I‘IeCKI/Iﬁ
Marcpurajl, AOIYyCKad JIUIIb HC3HAYUTCIIBHBIC HAPYHICHUA IMOCICAOBATCIBHOCTU H3JIOKCHUA W HCKOTOPBIC
HETOYHOCTH. TakuMm 06pa30M, JaHHass OICHKa BBICTABJIICTCA 3a Hp&BHJ’ILHBIfI, HO HEAOCTAaTOYHO ITOJTHEIN
OTBCT.

«YnoBjieTBOpuTeJbHO» (3 0amia) — oOydaromuiics JeMOHCTPUPYET 3HAHHE OCHOBHBIX pa3J/ieoB
IporpaMMbl M3y4aeMoro Kypca: ero 0a30oBBIX HOHATHH M (yHIaMEHTaIbHBIX Tpobiem. OnHako 3HaHHE
OCHOBHBIX MpOOJIEM Kypca HE MOJKPEIUISIIOTCS KOHKPETHBIMU MPAKTHUYECKUMH MPUMEPAMU, HE IMOJHOCTHIO
packpbITa CYLUIHOCTb BOIIPOCOB, OTBET HEAOCTATOYHO JIOTMYEH M HE BCErAa IOCIEI0BATENICH, AOIYILIEHBI
OLIMOKU M HETOYHOCTH.

«HeynoBiiersopuresbHo» (0 0OamioB) — BBICTABISETCS B TOM cllydae, Korja oOydaromiuiics
JIEeMOHCTPHUPYET (pparMeHTapHbIe 3HAHUS OCHOBHBIX pa3AeiioB MPOTrPaMMBbI M3y4aeMoOro Kypca: ero 0a3oBbIX
NOHATHM U (QyHIaMEHTalIbHBIX MpolieM. Y 5dK3aMeHyeMoro cialo BbIpa)k€Ha CIOCOOHOCTh K
CaMOCTOSITEJIbHOMY aHAJIUTUYECKOMY MBIIUICHUIO, HUMEIOTCS 3aTPYAHEHHUS B U3JI0KEHUU MaTepuala,
OTCYTCTBYIOT HEOOXOIUMbIE YMEHHUSI U HABBIKH, IONMYLIECHBI IpyOble OMMOKN U He3HAHWE TEPMHUHOJIOTHH, OTKa3
OTBEYaTh Ha JIONOJHUTENIBHBIE BOIPOCHI, 3HAHHE KOTOPBIX HEOOXOAMMO JJIsi IOJIyYEHHUS MOJIOKUTEIbHON
OLIEHKHU



