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1. [TogcHuuTENbLHAA 3ANMACKA
]_IGJIB HpOMe)ICYTO‘{HOfI arTeCcTaiiur— OIICHUBAHUC HpOMC)KYTO‘-IHBIX U OKOHYATCJIBbHBIX pe3y.HBTaTOB
o0ydeHHs TO [AUCHUIUIMHE, OOECHeUYMBAIOIINX JOCTIKEHUE IUIAHHUPYEMBIX PE3yJbTaTOB OCBOCHHUSA

00pa30BaTeNIbHOI POrpamMMBl.

@DOopMBI IPOMEKYTOUYHOHN aTTECTALMU: 3a4€ET, / CEMECTP.

[lepeuens KOMMIETEHIIUN, POPMUPYEMBIX B TIPOIIECCE OCBOCHUS TUCITUTUIAHBI

KO[[ 1 HAMMCHOBAHUC KOMIICTCHIIUH KOZ[ HHAWKATOpa JOCTHKCHUA
KOMIIETCHI[HU
ITK-4: CriocoOeH pa3pabaThIBaTh MPOCKTHI CHCTEM KEJIC3HOJOPOKHOM CBS3H, CHCTEM [K-4.1, IK-4.2

KOMMYHUKaINU, B TOM YHCJIE C UCIIOJIE30BAHUEM I_[I/I(prBBIX TEXHOJIOTHH.

Pe3ynbTaTsl 00yueHus o AUCUMILIUHE, COOTHECEHHBIE C TUIAHUPYEMBIMU
pe3yiabTaTaMHi OCBOEHUs 00pa30BaTeIbHOMN MPOrpaMMbl

Kon 1 HauMeHOBaHUE WHIMKATOPA Pe3ynbTaThl 00y4YeHUS 10 AUCIMILINHE OrieHOYHBIE
JOCTIIKCHUS KOMITETCHIINH MaTepHabl
(cemectp 7)
[K-4.1: PazpabarsiBaer npoektsl | OOy4aromuiicst 3HaeT: 3ananus(Nel - Nel4)
0ecrpoOBOJTHBIX MHOTOKAHAJIBHBIX CHCTEM | - COBpPEMEHHBIE  LU(pPOBbIE  HHMOPMAIMOHHO -

HKEJIE3HOJIOPOKHOIO TPAHCIIOPTA, B TOM | KOMMYHHUKAIMOHHBIE TEXHOJIOTHH, MCIOJIb3yeMble B
YHuclIe € HUCMOJb30BaHMEM IHU(POBBIX | MpodeccroHanbHON

TEXHOJIOTUH JeATEeIbHOCTH

OOydJarontiiicss ymMeeT: Samanmst (Nel - Ned)
- BBIOMpaTh Hambosee HPQeKTUBHOE NPOrpaMMHOE
obecrieueHre Uisl PEIIeHUsT KOHKPETHOM MPaKTHYeCKON

3a7a4u
OOydJaroIHiiCs BIaICCT: 3amanus (Nel - Ned)
- HaBbIKAMH TIONYYCHHS OLEHKH d3(PPeKTHBHOCTH
IIPUMEHEHHUS (P POBBIX TEXHOJIOTUI B
MHOTOKaHAJIbHBIX cHCTEMax KEJIE3HOIOPOIKHOTO
TPAHCHOPTA U CETSIX KOMMYTALIHH.
I1K-4.2: PazpabarsiBaer npoektsl | OOy4aromuiicst 3HaeT: 3ananusa(Nel - Nel4)
TOIIOJIOTHH CeTeil M CHCTeM KOMMYTAIuH, | -IPOOJIEMbI U MOAX0b! o0ecrieueHns: HH(POPMAIIMOHHON
B TOM 4YHCJIIE C  HCIOJb30BaHWEM | OE30IaCHOCTH MHOTOKaHaJIbHBIX cucTeM
LIU(POBBIX TEXHOIOTUIH YKEJIC3HOOPOKHOI0 TPAHCIIOPTA, B YCIOBUAX BHEAPEHUS
U POBBIX TEXHOJOTHH
OOydJaronTiiicss yMeeT: Samanmst (Nel - Ned)

- BBIABJIATH n AHAJIU3UPOBATH JOCTOMHCTBA u
HEAOCTAaTKU [PUMCHCHUA I_[I/I(l)pOBBIX TEXHOJIOTHH B
MHOTOKaHaJIBHBIX CE€TAX MW CHUCTEMaxX KOMMYTallUu H

KOMMYHHKAIHH.
OOyyJarontuiics BIajgeer: 3amanus (Nel - Ned)
- HaBbIKAMH TOJYYCHHS OLEHKH 3(PeKTUBHOCTH
MPUMEHEHHS UUPPOBBIX TEXHOJIOTUI B
MHOTOKaHAIbHBIX cucTeMax KEJIC3HOIOPOIKHOTO

TPAHCIIOPTA U CCTAX KOMMYTAallUKU

[IpomexyTouHas aTTecTanus (IK3aMeH) MPOBOIUTCS B OJTHOM U3 CIAEAYIONTNX (HOpM:
1) oTBeT Ha OWJIET, COCTOSIIUI M3 TEOPETUISCKUX BOITPOCOB M MPAKTUICCKUX 3aJIaHUH;
2) seinonHenue 3aganuii B OMMOC CamI ' YIIC.



2. TunoBble KOHTPOJIbHBbIE 32IaHUSI MJIH MHbIE MATEPHAJIBbI Il OLIEHKU 3HAHMI, YMEHUIA,
HABBIKOB U (MJIN) ONBITA 1eATEIbHOCTH, XapaKTEePU3YyOIIUX YPOBeHb COPMHUPOBAHHOCTUKOMIIETEH LIUI

2.1 TunoBbie BONPOCHI (TECTOBBIE 3aIaHUS) VISl OLIEHKU3HAHMEBOT0 00Pa30BaTeJIbHOIO
pe3yjabTarta

[TpoBepsieMblii 00pa30BaTENbHBIN PE3YJIbTAT:
Kon 1 HanmeHOBaHME HHIMKATOpa OO0pazoBaTenbHBIA Pe3yabTaT
JOCTIXKEHUS] KOMIIETEHIIUH
[1K-4.1: Pa3pabatsiBaet mpoektsl | OOy4arommiicst 3HaeT:

OCCIIPOBOIHBIX MHOTOKAHAJIbHBIX | - COBPEMEHHBbIC IU(PPOBBIC HHPOPMAIMOHHO - KOMMYHHKAI[MOHHBIC TEXHOJIOTHUH,
CcHUCTEeM JKEIIE3HOJOPOIKHOTO | HCIOJIB3yEeMbIC B IPO(PECCHOHATBHOM

TpaHCHOpPTa, B TOM YHCJIE C | JESTEIBHOCTU

HCIIOJIb30BaHUEM U POBBIX

TEXHOJIOTHI

ConocTaBHUTh IIOHATHS U HX OIIpCACIICHUA:

1 ARIUTUBHOE MPOU3BOJICTBO — TIOCTPOCHHE CJIOKHBIX TPEXMEPHBIX JeTallel U3 HM(POBbIX JaHHBIX 3D-Monenu myrem
HaHECEHUATIOCTIEI0BATENBHBIX clI0eB MaTepuana (3D-meuats).

2 AIJJUTUBHBIE TEXHOJIOTHU — TEXHOJIOTHMH T10 CO3J]aHUI0 OOBEKTOB 33 CUET HAHECEHHS IIOCIIEI0BATENBHBIX CJIOEB
Mareprana. Mozaenu, n3roToBJICHHbIE aINTHBHBIM METOAOM, MOTYT IIPIMEHSTHCSIHA JIFOOOM IIPON3BOJICTBEHHOM 3Tale — Kak
JUTS U3TOTOBJICHUSIOTIBITHRIX 00pa3IoB (T. H. OBICTPOE MPOTOTHIIMPOBAHIE), TAK M BKAYECTBE CAMIX TOTOBBIX M3IENUH (T. H.
OBICTPOE TIPOU3BOCTBO).

3 bnokueitn (ot aHri. blockchain) — TexHONMOTHSA, 00BEAUHAIOMIAAPST MATEMATHYECKUX, KPUITOTPAaPHUIECKUX U
9KOHOMHUYECKUXIIPHHIIUIIOB, KOTOPBIEC MOJIEP)KUBAIOT CYIIECTBOBAHUE PACIIPEIEIICHHOTO MEX/Ty HECKOJIbKUMHU YYaCTHUKAMHU
peectpa. OcOOEHHOCTH TEXHOJIOTHH 3aK/IIOYAI0TCS B HEBO3MO)KHOCTH M3MEHHUTH MIIMIIO/IENIAaTh JaHHbIE, B IPO3PAYHOCTH
MPOU3BOAUMBIX TPAH3AKIINI,ACIICHTPATHU30BAHHOW POBEPKE JAHHBIX, H30BITOYHOCTH Y3JIOB CETH U OCOOCHHOCTSIX
BepU(PHKAIUH C TOMOLIBIO U(DPOBBIX HOAMUCEH.

4 Bonpume nanneie (aHrI. Bigdata) — 0003HaYeHNE CTPYKTYpHUPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX TaHHBIX OTPOMHBIX
00BEMOB H3HAYUTEIHHOTO MHOTO00pa3usl.

5 Beeobmmuit Unteprer («HMuTtepuer Bcero» / ThelnternetofEverything), «aTepret Bemeit» (InternetofThings) —
TEepMHHBI,0003HaYAOIIHE BeIYIIYI0 KOHIENINIO (GOpMUPOBAaHUS TI00aIEHONHCETEBOM NHPOPMAIMOHHON HHPPACTPYKTYPHI 1
OIPEACISIONIMEBBIYUCIIUTEIBHYIO CETh (PU3NYECKUX 00BEKTOB (JIIOAEH M MallMH,pa3InIHbIX TEXHHYECKUX YCTPOIMCTB), KOTOPHIE
OCHAI[EHbl BCTPOSHHBIMH IIPOTPAMMHBIMHU U MH(OPMAIIMOHHBIMH TEXHOJIOTHSIMUJIJISL B3aUMO/ICHCTBUSL IPYT C IPYTrOM HIIH C
BHeITHel cpeoil. BeceoOumii IHTepHET 1o3BOIIsIET HA OCHOBE OOIIMX CTAHAAPTOB U MPOTOKOJIOB KOMMYHHUKAIHN
UJIEHTU(HULIUPOBATH U O0BEIUHNUTH BEANHOE HH(POPMAIIMOHHOE IIPOCTPAHCTBO PEabHbIE U BUPTYAJIbHbIE OOBEKTHI.

6 BupryanmsHast peansHOCTS (aHri. virtualreality, VR, mcKyccTBeHHas! peallbHOCTh) — CO3/TaHHBIN TEXHUIECKIMU
cpencTBaMuMAp (OOBEKTHI M CyOBEKTHI), TIEpeIaBaeMblil UEIIOBEKY Yepe3 erOOIlyIICHHS: 3peHHe, CIyX, O0OHSHUE, OCA3aHUE H
apyrue. BupTyanpHas peanbHOCTh MMHTHPYET Kak BO3JCHCTBHE, TaK M PEaKIIMMHA BO3ICHCTBHE.

7 'HHOBaITOHHAS 9KOCHUCTEMa — COBOKYITHOCTh CyOBEKTOB, B3aMMOJICHCTBYIONIHMX B IIPOLIECCE KOMMEPIHAIN3ANT
WHHOBAILIMI MMX B3aMMOCBS3€H, aKKyMyJIHpYIolas 4ejJoBeueckrue, (UHaHCOBBICH HHBIE PECYPCHI JIsl HHTEHCH(UKAIINY,
OIITUMU3ALIMHU U 00ecriedeHus 9P PEKTUBHOCTH KOMMEPLIUAIU3alii HHHOBALIUH.

8 I/ICKyCCTBeHHBII\/’I HMHTEJUJICKT — HayKa U TEXHOJIOTUA CO3JJaHUANHTCIIJICKTYaJIbHbIX MallllH, 0COOEHHO HMHTCJJICKTYaJIbHBIX
KOMITIBIOTCPHBIX MPOTpaMM; CBOMCTBO HWHTCJUICKTYAJIbHBIX CUCTEM BBINIOJIHATH TBOPYECKHUE (byHKI_[I/II/I, KOTOPbLIC TPAAUITUOHHO
CUMTAIOTCATIPEPOTaTHBON YEIIOBEKA.

9 Kacromu3anms — HHANBUAY AITU3AISI TPOLYKIUH O 3aKa3bIKOHKPETHBIX OTPEOUTENEH ITyTeM BHECEHUS
KOHCTPYKTHUBHBIX WIHIM3aiHEPCKUX U3MEHEHHH, TIIaBHBIM 00pa30M Ha KOHEYHBIX CTANSAX MPON3BOJICTBEHHOTO IIUKJIIA.

10 KommbroTepHBIi HHKWHUPHHT — KOMIUIEKC YCIYT M0 Pa3padOoTKe MPOIYKTa, HPOBEACHHUIO PACYETOB M aBTOMATH3ALIUH
MIPOM3BO/ICTBEHHBIX MPOIECCOB C UCIIOJIb30BAHMEM CIIEIIMAN3UPOBAaHHOTONH)XEHEPHOTO IPOTPaMMHOT0 00ecTIeyeH s,
BKJIIOYAIOILETO B CE0SICOBPEMEHHBIE CHCTEMbI HHXEHEPHOT'O aHAJIM3a U MOJISTUPOBaHHS, TAKHE KaK CUCTEMBbI
aBToMatH3upoBaHHoro npoekTupoBanus(Computer-AidedDesign, CAD), noarorosku npoussoactea(Computer-
AidedManufacturing, CAM), umkenepHoroananuza(Computer-AidedEngineering, CAE), ynpaBiieHUs1aHHBIMAOTIPOAYKTE
(ProductDataManagement, PDM), ynpaBnernspxim3sHeHHBIMIHKIoMIpoxykTa (ProductLifecycleManagement,PLM). C 6onee
IIMPOKON TOYKH 3PCHHUS KOMITBIOTEPHBIH HHKHHUPUHT — 3TO COBOKYITHOCTH BCEX KOMIIOHEHTOB, IIPEAHA3HAYCHHBIX IS
3¢ PEKTUBHOTO PELICHHS CIIOKHBIX HAYYHO-TEXHHIECKUX MPOOJIEM IyTeM MaTeMaTHIECKOT0 ¥ KOMITBIOTEPHOTO
MOJIETTMPOBAHMS.

11 KoHcopiiyMbl — CTpaTern4ecKue UcCiIeoBaTelbCKUe, TEXHOJIOTMYECKUE WIIM HHBECTUIIMOHHBIE TAPTHEPCTBA B
COCTaBE€ KOMITaHHH, TOCTABIIMKOB TEXHOJOIMYECKUX PEIICHUH, HOTPEOUTENEHITUX PEILICHNI U TOCy JapCTBEHHOT'O PEryJIsiTopa.

12 Kubepduzudeckue cuctemsl (CPS) — 370 CHCTEMBI, COCTOSIIIIMEN3 PA3IUUHBIX TPUPOJHBIX 00 BEKTOB, HCKYCCTBEHHBIX
HOJICUCTEMH YIIPABJISIONINX KOHTPOJUIEPOB, TIO3BOJIIFOIKX [TPEACTABUTh TAKOE 00pa30BaHKeE KaK €ANHOE LIENIO0e.

13 Hamnyamas nocrymHas texaonorus (HT) — TexHOMOTHS TPON3BOACTBA MIPOAYKINH (TOBApPOB), BRITIOITHEHHUS padoT,
OKa3aHHSyCIyT, OIpeseNsieMas Ha OCHOBE COBPEMEHHBIX JOCTHKECHUH HAYKHH TEXHUKU U HAWITYUIIET0 COYETAHUS KPUTEPUEB
JOCTIKEHHS IIeJIeld OXpaHbl OKPYIKAIOMIEH Cpebl PH YCIIOBUH HAIMYHUS TEXHMYECKOH BO3MOKHOCTH €€ IIPHMEHEHUSL.

14 HeiipoHHbIE CETH — MaTeMaTHYECKHE MOJENH, a TAKXKE UX IIPOrpaMMHBIE WM allllapaTHBIE PeaIn3alii, MOCTPOSHHbIE
T10 TIPUHLIUITY OpraHu3aluy U (pyHKIMOHUPOBaHHS OMOJIOIMYECKUXHEHPOHHBIX CETEH — ceTel HEPBHBIX KJIETOK KHBOTO
OpraHusma.




[1K-4.2: PazpabarbiBacT NPOEKTHI TOMOJIOTHH ceTel U -1po0JIeMBI ¥ IOAXOBI 00ecTieueH st MH(pOpMalmOHHOM
CHCTEM KOMMYTalUH, B TOM YHCJIE C UCIOIb30BaHUEM 0€30MaCHOCTH MHOTOKaHAIbHBIX CHCTEM JKEJIE3HO0POKHOTO
UG POBBIX TEXHOJIOTHI TPAHCIIOPTA, B YCIOBHUAX BHEIPECHUS U(PPOBBIX TEXHOIOTHUI

1 O6paTHBI HHXUHUPUHT — UCCIICIOBAaHHE HEKOTOPOT'O TOTOBOTO YCTPOICTBA MITH IIPOTPaMMBI, a TAKKe JOKyMEHTAIHA
Ha HETO CIIEJbI0 OHSTH IPUHIMII €r0 pabOThL; HAIIpUMeEp, YTOOBI OOHAPYKUTH HEAOKYMEHTUPOBAHHbBIE BO3MOKHOCTH (B TOM
YHCIIe IPOrpaMMHBIE 3aKJIaJKH), CAETaTh N3MEHEHHE HITH BOCIIPOU3BECTHYCTPOHCTBO, IPOTrPaMMy MIIM HHOH OOBEKT C
AQHAJIOTMYHBIMU(DYHKLIUSIMHU, HO 0€3 IPSMOro KOIMPOBAHUSI.

20OMHHKaHAIBHOCTh — 3TO TIOAX0/ K KOMMYHHKAIUH, TIPH KOTOPOM KIIMEHTHI BEIOMpAIOT Hanbosee yIoOHbIH amsiceds
KaHaJ COBEPIICHU MMOKYIIKA: HHTEPHET-MAara3iH, KOJUIIEHTP, MOOWIbHAS BEPCHUS caliTa, MOOMIIEHOE TIPHIIO)KEHUE, OOBIIHBII
oddaiftH-Marazua

3 [epenoBbie MPOU3BOCTBEHHBIC TEXHOIOTHU — TEXHOJIOTHH UTEXHOJIOTHIECKUE TIPOLIECCHI (BKITIOYast HEOOXOIUMOE JIIIs
WX peau3anuy 000pyIOBaHIe), YIPABIIEMbIe C TIOMOIIBI0 KOMIIBIOTEPAUIIH OCHOBAaHHBIC HA MUKPOAJICKTPOHUKE H
HCIIOJIb3yEMbIE MTPUIPOESKTUPOBAHHH, ITPOU3BOICTBE WIIM 00paOOTKE MPOIYKIUH (TOBAPOB U YCIIYT).

4 [natdopma — B IIUPOKOM MOHUMAHNH, KOMMYHHKAIIMOHHAS! NTPAH3aKLIMOHHAS Cpe/ia, YIaCTHUKN KOTOPOH M3BIICKAIOT
BBITO/IBIOT B3aUMOJICHCTBUSL APYT C IPYTOM.

5 Inardopma (1rdpoBast) — IPUHIMITHATEHAS KOHCTPYKIMSIOOBEKTA, BKIIOYAOIIast B CeOsT KOMILJICKC YacTeH,
MTOJICUCTEM, HHTEP(ECOB M TEXHOIOTHYECKUX MPOIIECCOB, B KOTOPHIA BKIIIOUEHBIKAK HEN3MEHHBIE («OCHOBHBIEY), TaK U
nepeMeHHbIe («rmepuepuiHbIe)) KOMIIOHEHTH, BAPUPYIOIIUECS OT CUTYaIluy K CUTyaluy.

6ITnardopmu3zaris — mporecc H3MEHEHHS apXUTEKTYPBI/OpraHU3aIlH PHIHKOB TOBAPOB U YCIIYT O] BIUSHHEM
pactpocTpaHeHHS MOIYIBHBIX U(PPOBBIX IIATHOPM U IPUMEHEHUATIAT(POPMEHHBIX TEXHOJIOTHH, KOTOPHIC MTO3BOJISIOT
TIOJIKJIIOYHUTH KEAMHOMY HH()OPMALIMOHHOMY ITPOCTPAHCTBY JIIOJIEH, YCTPOHCTBA HCHUCTEMBI IO BCEH LIENOYKE CO3AaHUs
J00aBIEHHOM CTOMMOCTH, aTaKkXKe CBsI3aHHAsI C TAHHBIM IIPOLIECCOM TpaHchopManus OM3HeCMoIeneit.

7 IlpopbIBHBIE UCCIIEIOBAHMUS — UCCIIEIOBAHMSI, CIIOCOOHBIE KOPEHHBIM 00pPa30M W3MEHUTh NOHMMaHHUE BaXKHOM
CyIIEeCTBYIOLIEH

HAYYHOH HWIJIM TEXHOJIOTHYECKOW KOHIIETIIINH WIA IPUBECTH K CO3IaHMIO HOBOW MapaJuTrMbl WK 00IacTH B HAyKe U
TEXHUKE.

8 PoboTu3anust — HCIOIB30BaHNE HHTEIDICKTYAIBHBIX POOOTEXHUYECKUX KOMILICKCOB, (YHKIIMOHAIBHBIE 0COOCHHOCTH
KOHUX COCTOSIT B TOCTATOYHO THOKOM pearupoBaHUY Ha W3MEHEHHS B pabodell 30He.

9 TexHoNOrMYEeCKME HHHOBALIMK — JESATEIILHOCTh OPraHU3alM,CBI3aHHAS C pa3paOdOTKOIl U BHEAPEHUEM:
TEXHOJIOTHUECKH HOBBIXITPOIYKTOB U MPOLIECCOB; TEXHOJIOTNYECKUX YCOBEPIIEHCTBOBAHHUIB POAYKTAX U IpOIeccax;
TEXHOJIOTHUECKH HOBBIX WJIM 3HAYHUTEIHHO YCOBEPILIEHCTBOBAHHBIX YCIYT; HOBBIX HJIM 3HAYNTEIbHOYCOBEPILIEHCTBOBAHHBIX
Croco00B MPOU3BOICTBA (TIEpEIaUm)yCIyT.

10 TexHOMOTHYECKOE MPENTPUHAMATENECTBO — 3TO CTHJIb JIMIEPCTBA B OM3HECE, OCHOBaHHBIN HA IpoIIecce
HACHTU(DHUKAIMH TEXHOJIOTHIESCKH HHTEHCUBHBIX OM3HEC-BO3MOKHOCTEH C BEICOKMM ITOTCHIIHAJIOM, a TAaK)Ke Ha YIPAaBICHUU
OBICTPBIM POCTOM C HCIIOJIF30BaHHEM IIPUHIAITHAIEHBIX HABBIKOB IPUHATHS PEIICHUH B PEKAME PEallbHOTO BPEMEHH.

11 3D-texHOMOTHY (TIEYATh) WIIN «aITATHTUBHOE TPOU3BOJCTBO»— MPOIECC CO3/IaHUS HETBHBIX TPEXMEPHBIX 00BEKTOB
MIPaKTHYECKIII000H reoMeTpuieckoil popmbl Ha OCHOBE (P POBON MOJIEIH.

121ludpoBu3anus — 3aMeHa aHAIOTOBHIX ((pU3UYECKNX) cucTeMcOopa 1 00pabOTKH TaHHBIX TEXHOIOTHIECKIMHU
CHCTEMaMH, KOTOPbIE TEeHEPHPYIOT, IepeatoT 1 00padaThIBAIOT 1IM(POBOM CUTHAII OCBOEM COCTOSIHUU. B IIMPOKOM cMbICIe —
npolecc nepeHoca BUM(pPoBYto cpeay QyHKuuit u nesirensHocTel (OM3HEC-NPOLIECCOB),paHee BBITOIHIBIIMXCS JTIOJJbMU 1
OpTaHU3aIISIMU.

13 Hudposas mnathopma — 1. Moaens 1esTeNbHOCTH (B TOM YHCiIe OU3HEC-IeATEIbHOCTH) 3aMHTEPECOBAHHBIX JIUII Ha
obmretuiaTopme 1t GYHKIMOHUPOBAHMS Ha MU(POBHIX peIHKaX; 2.I1nmommaaka, moaaep>kuBaromas KOMILUICKC
ABTOMATH3HPOBAHHBIXIIPOILIECCOB ¥ MOJICIBHOE MOTPeOIeHNe NN(POBBIX MPOAYKTOB(YCIYT) 3HAYUTEIHHBIM KOJIMIECTBOM
norpeduteneii; 3. MHpopmannoHHas cucTeMa, CTaBIIast OAHUM U3 JIMIUPYIOLIIUX PELISHUH BCBOSH TEXHOJIIOTHYECKOH HUIIIE
(TpaH3aKIMOHHOW, MHTETPAlMOHHOM U T. II.).

14 Hudporoit nponykr (yciyra) — 1. [IpoaykT (yciyra), mpor3BOAUMBII /MK MPEAOCTABIISIEMbIH B IU(POBOM
npoctpaHcTBe; 2.01HO U3 CBOWCTB MPOIYKTa (YCIyTH), BOZHUKAIOLIEE IPH OCYLIECTBICHUH LU(PPOBBIX MPOLECCOB C 00pa3oM
mpoxaykra (yemyru);3. Llennas ma(popMaIis win JOCTYH K 3JIEKTPOHHOMY CEPBHCY, 3aKOTOPHII ITOKYIIATENN COTIACHBI TUIATHTh
JCHBTH.

2.2 TunoBble 3aJaHUA VI OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOIO pe3yJibTaTa

[IpoBepsieMbIii 00pa30BaTENbHBIN PE3yIIbTAT:

Kon n HaumenoBanue OO0pazoBaTenbHBIA Pe3yIbTaT
WHIMKATOpa JOCTHKCHHUS
KOMIICTCHIIMH
ITK-4.1: PazpaGarsiBaer OOyuaromuiics ymeer:
IPOEKTHI GECTIPOBOHBIX - BEIOMpaTh Haubosee 3¢ dhexTHBHOE MporpaMMHOe oOecTIedeHHe /ISl PEIIeHHsT KOHKPETHOM
MHOT'OKaHaJIbHBIX CUCTEM MPaKTUUECKOU 3aaun

JKEIIE3HOJOPOKHOTO TPAHCIIOPTA,
B TOM YHCJIE C UCTIOIH30BAHUEM
LIU(POBBIX TEXHOIOTUH

1) Onmmmre cocTaB U HA3HAYCHNE SIEMEHTOB MPOTPAMMHOTO O0ECIICUCHNS [T PEIICHNsT KOHKPETHOW MPaKTHIECKOH 3a/1a4H 110




Oyayuiei mpodeccHoHANTBLHON AESTEIEHOCTH.

2) HazoBuTe M yKakuTe pa3jiidue IporpaMMHOE obecmeueHme, paboTaroniee B CHCTEME PEalbHOTO BPEMEHH, BCTPOCHHBIX U
pacnpeieieHHbIX CUCTEM

3) IocTpoute 000OMIEHAYIO CTPYKTYPY WHPOPMAIMOHHOW CUCTEMBI

4) Beimenute 0COOCHHOCTH COBPEMEHHOH MU(POBOH TEXHUKH

ITK-4.1: PazpabaTbiBacT OOyuaroiuiics BIajeer:
MPOCKTHI OECIIPOBOHBIX - HaBBIKAMHU TIOJTy9EHUS OLEHKH 3PPEKTUBHOCTH MPUMEHEHUS IIUPPOBBIX
MHOTOKAHAIIBHBIX CHCTCM TEXHOJIOTUH B MHOTOKAHAJIBHBIX CUCTEMAX >KEJIE3HOAOPOKHOTO TPAHCIIOPTA U CETIX

KEJIE3HOI0OPOKHOTO TPAHCIIOPTA,
B TOM YHCJIE C UCTIOJIb30BaHHEM
U(PPOBBIX TEXHOIOTHH

KOMMYTaIuu.

1) Unrepuer u Wutpaner: 1) [Ipuanuns! oprannsanuu B cetu MaTepHet. 2) Cepsucsl B cetu Muteprer. 3) Kynbrypa
HWHTEpHET-KOMMYHHKALIUH.

2) WaremnekryansHble cucteMbl Ha Tpancnopre: 1) Exnnas mndopmaumonnas cpena. 3) Pons u mectro ACY XKT B
TpaHCHIOPTHOM KoHBelepe. 4) KomruiekcHas cucreMa MOHHWTOPHHTA M YNPaBJICHUS JHUKBUIAIMEH Ype3BBIYANHBIX CHTyalni
OAO «PX[I». 5) IlepciektuBHast TexHosorus nudpoBoii paguocssazu GSM-R.

3) Hudpossie mannsie u nx aHanus: 1) [lorsTre Habopa MaHHBIX: 00BEKT U ero aTpudyTHl. 2) [IpencTapnenne qaHHBIX U
WX MUHUMAaJBHBIH 00beM ais aHanm3a. 3) CTaanm aHanm3a JaHHBIX JJIS BBISBICHUS CKPBITHIX 3akoHOMepHOcTed. 4) Cdepsl
IIpuMeHeHHs TexHooruii BigData. 5) Bei6op MeToza orcka permeHns I 33124 ONTHMHU3aIHH.

4) MeTozabl MCKYCCTBEHHOTO MHTe/UIeKTa M ctepsl ero npumeHeHus:: 1) Kiaccudeckoe oOydenue (¢ yuntenem u 06e3
yuurens). 2) O0ydenue ¢ noaxpemienueM. 3) [lonyssipHble alrOPUTMBI KIIACTEPHU3ALHH.

IIK-4.2: Pa3pabaThIBacT IPOEKTHI TOMOJNOTHH ceTed M | OOy4aroUIUICs yMEeT:

CUCTEM KOMMYyTalWH, B TOM HYHCJIC C HCIHOJb30BAHMEM | - BBIIBIIAATEH M aHAJM3UPOBATH JIOCTOMHCTBA M HEJOCTATKH
UU(BPOBBIX TEXHOIOTUH MPUMEHEHHUS IU(POBBIX TEXHOJIOTUIH B MHOTOKaHAIBHBIX
CEeTSIX M CUCTEMaX KOMMYTAllUU 1 KOMMYHUKAIIHH.

1) Onummre uepapXuYecKyro CTPYKTYPY YIPaBICHHUS JKEJIC3HOAOPOKHON CHCTEMOH

2) Ilposeaute 0030p dyHKIMOHUpOBaHus cuctembl ACY KT

3) HazoBuTe ocHOBHBIE cepBUCHI MIHTEPHET M MHOTO BUa-00IEHNUS Ha JKEeJIE3HOAOPOKHOM TPAHCIIOPTE

4) OmumuTe MeTon KoyutabopaTtuBHOW (rmpTpannu (user-based) st MPOrHO3MPOBAHMS, KAaKyIO OLIEHKY NAcCT IIOJIb30BATEIhb
MPEUI0KEHHOMY MPOAYKTY (TIPEAOI0KUTETbHBIA PEUTHHT).

IIK-4.2: PaspabaTeiBaeT MpOEKTHI TOmoJOTHH ceTed M | OOydaromumiics Buaaeer
CUCTEM KOMMYTallUM, B TOM 4YHCIE€ C HCIHONb30BAHUEM | - HaBBIKAMU IHONYYEHHS OLEHKH 3()(EKTUBHOCTU NMPUMEHEHHS
UU(POBBIX TEXHOJIOTHH MUPPOBBIX  TEXHOJNOTHH B  MHOTOKAHAJIBHBIX CHCTEMax
JKEIIE3HOIOPOKHOTO TPAHCIIOPTA U CETSIX KOMMYTAINH

1) HMunoaunonnsie pemenus CTAM AJIK-CLB B ycnoBusx UMIIOPTO3aMeIIEHHS

2) BosloKOHHO-ONITHYECKAsl CHCTEMa CUTHATIM3ALMK KOHTPOJIISI COCTOSTHUSA 00BEKTOB HH(PPACTPYKTYPBI

3) VYmnpaBneHue CTPENOYHBIM 3JIEKTPONPHBOIOM C IPUMEHEHHEM HEHpOCeTeBOro npeodpazoBatelist yIpaBisieMOro
CHUTHasa

4) HaTennexTyaJbHBIC CHCTEMBl MOHUTOPHHTA OOBEKTOB TPAHCIIOPTHOW HHPPACTPYKTYPHI

2.3. IlepeyeHb BONPOCOB /I MOATOTOBKH 00Y4YAIOIIUXCH K IPOMEKYTOYHOH aTTeCTalun

5) Cpeactsa peannzanun nHpopMannoHHBIX TexHonormid. Kimaccudukanus C OAO «PX]». Cuctema yCIOBHBIX
0003HaYCHU.

6) Pexxnmbl aBTOMaTH3MpOBaHHOM 00paboTKN MHpOpManyu. HTEerpupoBaHHbIE TEXHOJIOTHH B PACHPE/ICICHHBIX CUCTEMAX. .

7)  ACY Kak MHCTPYMEHT ONTHMH3ALIUH [IPOLIECCOB YIPABJICHHUS B TPAHCIIOPTHBIX CHCTEMAaX.

8) Enunas KopnoparusHas ABromarusupoBanHas Cucrema Yupaeienus nndpacrpykrypoit (EK ACYI).
ABTOMaTH3UPOBAHHbBIE CHCTEMBI YIIPABICHHS X03HCTBAMH IEKTPUDHUKALIH U JEKTPOCHAOKEHNS, AaBTOMaTHUKH U TEIEMEXaHHUKH,
CBSI3H.

9) Enwnnas xopropaTuBHasi aBTOMaTU3MPOBAHHAS CUCTEMA YIIPABICHHS IUIAHUPOBAHNEM M KOHTPOJIEM MOTPEOICHHS
anektpudeckoit sHeprun (EK ACY TIKIIO) OAO «PXI»..

10) Amnanus, y4er u pacciie/JOBaHHE OTKa30B TEXHHYECKHUX CPE/ICTB.

11) KommiekcHas aBToMaTH3MpOBaHHAs CUCTEMa y4eTa, paccieJOBaHUs M aHAJIN3a CIIy4aeB TEXHOJIOTHUECKUX HapyLIIeHUH
(KAC AT) B OAO «PX»..

12) Meroabl noucka pelieHni Ha 0a3e pUCK-aHaIn3a

13) Omnpenenenus, kiraccuUKAIIS U CTPYKTypa SKCIEPTHBIX CHCTEM, METOIOTIOTHS TOCTPOCHHUS SKCIIEPTHBIX CHCTEM

14) TlepcnexTtussl pazsutus CII] Ha Kene3HOTOPOKHOM TPaHCIIOPTE.

15) Ob6ecneuenue 3amuThl KoproparuBHoi HHGopmary B OAO «PX/I».

16) Enmunas aBTOMaTH3MpPOBAaHHAS CHCTEMa dJIEKTPOHHOTO JoKyMeHToobopoTa (EAC/) B OAO PX]I..

17) HWHTerpupoBaHHbIE HHEPIHATIBHBIE TEXHOJIOTUH JUHAMUYECKOI0 MOHUTOPHHTA PETLCOBOTO ITyTH

18) UWHdopmMannoHHO-U3MEpUTEIbHAS CUCTEMA JJIsl MOOMIIBHBIX CPECTB IUarHOCTUKH IyTeBBIX YCTPOHCTB JKAT



19) CoBpemeHHas cTpaTerus pa3BUTUS CHCTEMbl KOMIUICKCHOM JTUATHOCTHKH UHPPACTPYKTYPHI KEJIE3HOIOPOIKHOTO
TpaHCHIOPTa

20) HaTepaxkTHBHAS CHCTEMa AUATHOCTHPOBAHUS 0OBEKTOB HHPPACTPYKTYPHI KEJIE3HOIOPOKHOTO TPAHCIIOPTA

21) MukporpoleccopHast CHCTeMa KOHTPOJIS COCTOSIHHS 00BEKTOB HH(PPACTPYKTYPHI JKEIC3HOAOPOKHOTO TPAHCIIOPTa Ha
OCHOBE OCCIIPOBOIHOM CETH TIepeaadr JaHHBIX

22) VIHHOBauuMM B IMarHOCTHKE HHPPACTPYKTYPHI

23) IlpumeHeHHE aJrOPUTMOB KOMIIBIOTEPHOT'O 3pEHUS IS IETEKTUPOBaHKsI OOBbEKTOB Ha JKEJIE3HO0POKHOM Iepee3ie

24) ABTOMaTH3MPOBaHHBIC CPEICTBA MOHUTOPHHTA M TEXHUICCKOHN JHATHOCTHKH KEIE3HOOPOKHON HHPPACTPYKTYPHI

25) KowmrmiekcHas OlleHKa COCTOSHHSA OECCTHIKOBOTO Iy TH

26) Wnentudukanus cocrosuus CI1/] ¢ mpuMeHeHrEM HEHPOHHBIX CeTeil

27) JlnarHoCcTHKa CTPEJIOUHBIX MIEKTPONPUBOIOB M0 MapaMeTpaM TOKa

28) IlpumeHEeHHE COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHHA IS pEIICHHUS 3a/1a4 aBTOMATH3AINN TEXHOIOTHIECKUX
MIPOIIECCOB

3. MeTroauyeckue MaTepuaJbl, ONpeae/siiolie NpoueIypy U KpUTepuu OneHUBaHUSA
cpopMHPOBAHHOCTH KOMIIETEHIMIA MIPHU MPOBeIEHUU MPOMEKYTOYHOM aTTeCTAIUN

KpnTepnn (l)OpMPIpOBaHI/IH OILICHOK IO 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBBIX 3agaHui

- OIIEHKa «OTJIMYHO» BBICTABIACTCS OOYYaIOIIEMYyCs, €CJIM KOJWYECTBO MPAaBWIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKa «XOPOII0» BBICTABIAECTCS OOyYaroIIeMyCsi, €CJIM KOJMYECTBO MPABUIBHBIX OTBETOB Ha
BOIPochl — 89 — 76% ot ob1Iero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKA «Y/AOBJIETBOPHUTEILHO» BBICTABISICTCS OOYYAIOMIEMYCsl, €CIH KOJWYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIC BOMPOCH —75—60 % oT 001Iero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYA0BJETBOPUTEIbLHO» BBHICTABISCTCS OOYYArOMIEMYCs, €CITU KOJMYECTBO MPaBUIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aIaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi o1leHOK MO pe3y/ibTATAM BbINOJHEHUS 3aaHUM

«OTIMYHO/32a4TEHO» — CTABUTCS 32 paOOTY, BHIIIOJHEHHYIO MOJIHOCTHIO 0€3 OIMOOK U HEJIOYECTOB.

«Xopo110/3a4TeH0» — CTaBUTCA 32 padOTY, BRIOJIHCHHYIO TTOJHOCTHIO, HO TIPHU HAJMYUU B HEeW HE Oojee
OJTHOW HEerpyOoil OIMOKHU U OJTHOTO HEeovueTa, He 0oJiee TPEX HEeJJ0YECTOB.

«Y10BJIETBOPUTEILHO/3a4TEH0» — CTABUTCS 32 padOTy, €CIM O00YYarONINICS MPABIIIBHO BBITOJHUI HE
MeHee 2/3 Bcel paboThl WM JOMYCTHI He Oosiee OgHOM rpy0oi OIMMOKK M IBYX HEJIOYETOB, HE OoJiee OJTHOU
rpy0oii U omHOI HerpyOoi ommOKku, He Ooyee Tpex HEerpyObIX OUIMOOK, OJHOW HErpyOOW OMIMOKH M JBYX
HEJIOYETOB.

«HeynoBjeTBOpUTEILHO/HE 3aUTEHO» — CTaBUTCS 3a pabOTy, €CIIM YHUCIO OIMHUOOK W HEI0YETOB
MPEBBICHIIO HOPMY JIJISl OIICHKH «YIOBJICTBOPHUTEIIBHOY HIIU MPABHILHO BBIMOJIHEHO MeHee 2/3 Bcel padoThl.

Buowt owubox:

- 2pybOvle OwUOKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, HE3HAHUe NPUeMO8 PeuleHusl 3a0ay,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepybOvle OWUOKU: HEMOYHOCMU (HOPMYIUPOBOK, OnpedeNeHull, HepPayuoHAaIbHbullL 6bl00p X00d
peuieHus.

- Heoouemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUs; OMOENIbHble NOSPEUHOCMU 8
Gopmynupoeke 6v160008, HeOPEHCHOE BLINOIHEHUE 3A0AHUSL.

Kpurepun popmupoBanus OLIEHOK 110 IK3aMeHY

«Otamuno» (5 OamioB) — oOywaromUiCA JAEMOHCTPUPYET 3HAHUE BCEX PA3ICOB H3ydaeMoi
TUCIUIUIMHBL:  COJepKaHue 0a30BbIX TMOHATHH U (yHAaMEHTalNbHBIX MpoOJIeM; YyMEHHE U3Jararhb
MPOTPaMMHBIN MaTepHall ¢ JIEMOHCTpPAIMEH KOHKPETHBIX MpuMepoB. CBOOOIHOE BIAJCHUE MaTEPHAIOM
JIOJKHO XapaKTEePU30BaThCS JIOTUYECKON SCHOCTHIO M YETKUM BHUJICHUEM NyTe NPUMEHEHUs MOJYyYEHHBIX
3HaHUH B HpaKTquCKOﬁ JACATCIBbHOCTH, YMCHHUEM CBA3ATh MaTCpUall C APYIrUMHU OTPACIIAIMU 3HAHUS.

«Xopomo» (4 Oamra) — oOywaromUHCS JIEMOHCTPUPYET 3HAHUSA BCEX PA3ACIOB H3ydyaeMOu
JUCLHUIUIMHBL coJlep)KaHue 0a30BbIX MOHATHH M (yHIAMEHTaIbHBIX MpoOieM; Mmpuodpen HeoOXoIuMble



YMCHUSA W HAaBBIKHM, OCBOWJI BOIIPOCHI MPAKTUYCCKOIO MPUMCHCHUA IMOJTYYCHHBIX 3HaHHfI, HC OO0IYyCTHUII
q)aKTI/ILIeCKI/IX OIINOOK IIpru OTBETEC, AOCTATOYHO IOCJICAOBATCIIBHO W JIOTHYHO H3JIaract TeopeTI/I‘ICCKHﬁ
Marcpurajl, AOIMyCKasd JHUIIb HC3HAYUTCIILHBIC HAPYIICHHUA MNOCICAOBATCIBHOCTH H3JIOKCHHA W HCEKOTOPBIC
HETOYHOCTH. TakuMm O6p330M, JaHHass OILICHKa BBICTABIISICTCA 3a HpaBHHBHbIﬁ, HO HEOOCTAaTOYHO ITOJTHBIN
OTBCT.

«YnoBjaeTBopuTEIbLHO» (3 Oamna) — oOydaromuiicss JEMOHCTPHUPYET 3HAHHE OCHOBHBIX Pa3feiioB
MpOrpaMMbl U3y4aeMOro Kypca: ero 0a3oBbIX MOHATUH U (yHIAMEHTAIbHBIX mpobiem. OpHAaKO 3HAHUE
OCHOBHBIX MPOOJIEM Kypca HE TOJIKPEIUISFOTCS KOHKPETHBIMHU TMPAKTHYECKUMHU MPUMEPaMHU, HE TOJTHOCTHIO
packpbITa CYIIHOCTH BOIPOCOB, OTBET HEJOCTATOYHO JIOTMUEH W HE BCErja MOCIeA0BaTeNeH, JOIMYIIECHbI
OIMOKH U HETOYHOCTH.

«HeynoBaersopurenbno» (0 OaioB) — BBICTaBISIETCS B TOM Cilydae, Korjga oOydarouuiics
JIEMOHCTPHUPYET (pparMeHTapHble 3HAHUS OCHOBHBIX pa3/eiioB MPOrPaMMBbl U3y4yaeMOro Kypca: ero 0a3oBbIX
NOHATUH W (QyHIAMEHTaIbHBIX TMpobjeM. Y -dK3aMeHyeMoro ciabo BBIpAKEHA CIIOCOOHOCTh K
CaMOCTOSITEJIbHOMY ~QHAJIUTHYECKOMY MBIIUICHUIO, HMEIOTCS 3aTPyAHEHUs B M3JI0KEHUU MaTepuaa,
OTCYTCTBYIOT HEOOXOJIMMbIE YMEHHS U HAaBbIKHU, JIONYILLEHBI IPpyOble OIMOKN U HE3HaHHWE TEPMUHOJIOTUH, OTKA3
OTBEYaTh Ha JIOMOJIHUTENbHbIC BOINPOCHI, 3HAHHE KOTOPHIX HEOOXOAMMO Ul MOJYYEHHS MOJOKHUTEIbHON
OLICHKHU



