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1. HosicHuTEALHAA 3AMHCKA
Heﬂb HpOMeXCYTOqHOﬁ arrecragum — OLCHUBAHUC HpOMe)KYTO‘-IHI:IX N OKOHYATCJIIbHBIX pCSYJIBTaTOB
oOydeHuss 1O JWCHUIUIMHE, OOCCICUYMBAMOIINX JIOCTHIKCHUE IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS

00pa3zoBaTeNbHON MPOTPAMMBI.

@DopMbI MPOMEKYTOYHOH aTTECTALIMH: 3a4eT, 8§ cemecTp.

[Tepeuens KoMIETeHIINA, (HOPMUPYEMBIX B IIPOIIECCE OCBOCHHUS TUCITUTUTMHEI

Ko 1 HauMeHOBaHUE KOMIIETCHIUH Kon nHamMkaTopa goCTHKeHUS
KOMITETEHIINU
OIIK-10: Cniocoben (popMyIHpOBaTh U pemaTh HAyYHO-TEXHHYECKHE 3a]]a4i B 00JIaCTH OIIK-10.2

CBOCH NPO(ECCHOHANBHON JCSITEITBHOCTU

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)
OIIK-10.2: TIpoBomut camocTosTenbHble | OOyJaromuiics 3HaeT: 3ananus (Nel -
HAyYHBIE HCCJIEIOBaHMsA, B TOM UYHCIE | - COBpeMeHHble [U(ppPOBblE  HHPOpMANUOHHO - | Ne28)
MOUCK, 0TOOP U aHaIu3 HH(popMauu KOMMYHHUKAIIMOHHBIC TEXHOJOIUH, WCIOJb3yeMble B
npodeccroHabHO
JIeSATEIbHOCTH
-[po0IeMBbl U TOX0/IbI 00eCIeYeHUs] HHPOPMAIIMOHHON
Oe3omacHoCTH MHOTOKaHAJIbHBIX cucTeM

JKEJIE3HOIOPOKHOT'O TPAHCIIOPTA, B YCIOBUSIX BHEAPEHHUS
IIUPPOBBIX TEXHOJIOTHH

OOy4aroHiics yMeeT: Baganus (Nel - Ne8)
- BbIOMpaTh Haubosee OH(PeKkTUBHOE MPOrpaMMHOE
obecrieyeHne A pelIeHUsT KOHKPETHON NMpakTHYECKOH
3a1a4n

- BBIABIATHP W AHAJIM3UPOBATh  JIOCTOMHCTBA U
HEJIOCTATKN TPUMEHEHUs LH(POBBIX TEXHOJOTHH B
MHOTOKaHQJIBHBIX CETAX M CHCTEMaxX KOMMYTAallud |

KOMMYHHKAIIHH.
OO0yJaroniuiicst BIaaeer: Bamanuss (Nel - Ned)
- HaBbIKAMU TMOJYYEHHUs] OLEHKH 3(dexkTuBHOCTH
MPUMEHEHHUS U pPOBBIX TEXHOJIOT U B
MHOT'OKaHAJIbHBIX cHcTeMax JKEIIE3HOIOPOIKHOTO

TPaHCIIOPTA U CETSIX KOMMYTAIIUH.
- HaBBIKAMHM TIOJNY4YEeHHS OICHKH 3(PPEeKTUBHOCTH
MIPUMEHECHUS udpPOBBIX TEXHOJIOTHI B
MHOTOKaHaJIbHBIX crucTeMax JKEJIE3HOJOPOKHOTO
TPAHCIIOPTA U CETSIX KOMMYTAIIMH

[TpomexxyTouHast aTTecTanus (PK3aMeH) IPOBOAUTCS B OJTHOM U3 creAyonmx Gopm:
1) oTBeT Ha OWIIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB U MPAKTUIECKUX 3a1aHU;
2) BinoaHenue 3aaanuii B OMMOC Vuusepcurera.

2. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MJIM HHbIE MaTepPUAJIbI /ISl OLeHKU 3HAHUI, YMEeHHH,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeHIM I



2.1 TunoBble BONpPOCHI (TeCTOBBIE 3aJaHMs1) /IJIA OLEHKH 3HAHMEBOT0 00Pa30BaTEJIbHOI0

pe3yabrara
[TpoBepsieMsblii 00pa30BaTENbHBIA PE3YIIBTAT:
Kon 1 HanMeHOBaHNE UHIUKATOPA O0pa3oBaTeNbHBIN pe3yNbTaT
JOCTHXCHHUS KOMIICTCHIINH
OIIK-10.2: [poBomut | OOywarouTHiics 3HaET:
CaMOCTOSITEIIbHBIE Hay4yHBIC | - COBpeMEHHble NH(POBEIE HHOOPMAIMOHHO - KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH,
HCCIICAOBAaHMA, B TOM HYHCJE | HCHOJb3yeMBbIE B MPO(eCcCHOHAIEHON
TIOMCK, OT60p n aHaJIn3 | OCATCIBbHOCTH
I/IH(IJOpMaHI/II/I -HpOGJ’IeMLI " I10JXO0 bl obecneueHus I/IH(l)OpMaLII/IOHHOﬁ 0€30MMaCHOCTH MHOTOKaHAJIbLHBIX
CHUCTEM KCJICSHOJOPOIKHOI'O TPAHCIIOPTA, B YCJIOBUAX BHCAPCHUS III/I(l)pOBI)IX TEXHOJOTHI

ConocTaBHUTh IIOHATHS U UX OIIPEACICHUSA:

1 AZIMTHUBHOE POU3BOJICTBO — IIOCTPOCHUE CIIOKHBIX TPEXMEPHBIX AeTaliell 13 HUPPOBHIX JaHHBIX 3D-Mozxenu myrem
HaHECEHUs MOCIIeI0BaTENbHBIX clloeB MaTepuana (3D-nevars).

2 ANZIUTUBHBIE TEXHOJIOTHU — TEXHOJIOTHH I10 CO3JJaHUI0 OOBEKTOB 33 CUET HAHECEHUSI MOCIIEA0BATENILHBIX CIIOEB
Marepurana. Mozenu, N3roToBJICHHBIE aJIUTHBHBIM METOIOM, MOTYT IPUMEHATHCS Ha JTF0OOM MPOM3BOJCTBEHHOM 3Talle — Kak
JUTSL I3TOTOBJICHUSI ONBITHBIX 00Pas3IioB (T. H. OBICTPOE MPOTOTHUITNPOBAHKE), TAK U B KAUECTBE CAMHX F'OTOBBIX M3AEIHH (T. H.
OBICTPOE TIPOU3BOICTBO).

3 bnokueitn (ot aHrI. blockchain) — TexHONIOTHA, O0BEAMHSIONIAS PST MATEMATHIECKUX, KPUITOTpaPHUISCKUX U
SKOHOMHYECKHX MIPUHINIIOB, KOTOPHIE IIOAAEPKUBAIOT CYIIIECTBOBAHHE PACIIPEAEICHHOTO MEKAY HECKOJIIbKUMH yIaCTHHKAMH
peectpa. OCOOEHHOCTH TEXHOJIOTHH 3aKITI0YAI0TCSI B HEBO3MOKHOCTH U3MEHUTD MJIH MOJ/IENATh JaHHbIE, B TPO3PaYHOCTH
MPOM3BOIMMBIX TPAH3AKIHA, IEIIEHTPAIM30BaHHON IPOBEPKE IAaHHBIX, U30BITOYHOCTH Y3JIOB CETH U OCOOCHHOCTSX
BepU(HKALUH C TOMOIIBIO IU(PPOBBIX MOANUCEH.

4 Bonbinue nanuele (anri. Big data) — 0003HaueHHe CTPYKTYpUPOBAaHHBIX U HECTPYKTYPHUPOBAHHBIX JAHHBIX OTPOMHBIX
00BEMOB M 3HAUYUTEIBHOTO MHOT000pa3usi.

5 Beeobumit Uateprer («MuTepHeT Beeroy» / The Internet of Everything), «uteprer Betueit» (Internet of Things) —
TEpMHUHBI, 0003HaYAIONINE BEAYIIYI0 KOHIETIINIO (hopMHUpOoBaHHs I100aIbHOM ceTeBoi HH(pOpMannoHHOH HHPPACTPYKTypHI U
OTIPEICTISIIONINE BHIYNCIUTENBHYIO CeTh (PU3NUEcKNX 00BEKTOB (JIFOAEH M MAIINH, Pa3NIHbIX TEXHUIECKHX YCTPOUCTB),
KOTOpBIE OCHAIIEHBI BCTPOSHHBIMHU IIPOTPAaMMHBIMH 1 HH()OPMAMOHHBIMU TEXHOJIOTUSMH UL B3aUMOJCHCTBHSA APYT C APYroM
WIN ¢ BHeHIHel cpenoil. BeceoOmmuit HTEpHET M03BOIISIET HA OCHOBE OOIIMX CTAHIAPTOB M MPOTOKOJIOB KOMMYHHUKAIINU
UACHTH(HUINPOBATH U OOBEINHNUTH B €ANHOE HHPOPMAIIMOHHOE TPOCTPAHCTBO PEABHBIC U BUPTYaJIbHBIE OOBEKTHI.

6 BuptyanpHast peanpHOCTS (aHrI. virtual reality, VR, rckyccTBeHHas peaqbHOCTh) — CO3MaHHBIA TEXHIYSCKUMH
cpenctBaMu MUp (0OBEKTHI U CYOBEKTHI), TIEpEIaBAEMbIid YEJIOBEKY Uepe3 €ro OIIYIIEHUs: 3peHHe, CIIyX, 000HSHUE, OCS3aHUE U
npyrue. BupryanbHas peaibHOCTh MMUTHPYET Kak BO3JICHCTBHE, TAK M PEAKI[MK Ha BO3JEHCTBHE.

7 HHOBaIIMOHHAs YKOCUCTEMA — COBOKYITHOCTh CyOBEKTOB, B3aMMOICUCTBYIOIIUX B IIPOLIECCE KOMMEPIHAIU3AINT
WHHOBALUI U MX B3aUMOCBSI3el, aKKyMYJIUPYIOIIasi YelIoBeUeCKUe, (PMHAHCOBBIC U MHBIE PECYPCHI U1l HHTEHCH(UKALINH,
ONTHUMHU3AIMHU U o0ecniedeHns 3QHEKTUBHOCTH KOMMepIHaIn3alii HHHOBAIUH.

8 MckycCTBEHHBII MHTEIJIEKT — HAyKa U TEXHOJIOTHUS CO3JIaHMsl MHTEJUIEKTYaJIbHBIX MaIlInH, 0COOEHHO
MHTEJJIEKTYaIbHBIX KOMITBIOTEPHBIX MPOTPAaMM; CBOHCTBO MHTEIUIEKTYAIBHBIX CHCTEM BBIIIOJIHATH TBOPUYECKUE (DYHKIUH,
KOTOpBIE TPAIHUIIMOHHO CYUTAIOTCS IIPEPOTaTHBON YeJIOBEKa.

9 KacroMu3zanus — MHANBUAYaIU3aLisl POTYKIUH O/ 3aKa3bl KOHKPETHBIX MOTpeOnTENeH IyTeM BHECEHUS
KOHCTPYKTHBHBIX WJIHM AN3aHHEPCKUX U3MEHEHMH, TTIaBHBIM 00pa30M Ha KOHEYHBIX CTaJMsIX MPOM3BOACTBEHHOTO IMKIIA.

10 KomnboTepHbIH HHXHUHUPUHT — KOMILIEKC YCIIYT 110 pa3paboTKe MPOayKTa, IPOBEJCHUIO pacieTOB M aBTOMATH3aINN
MIPOM3BOJICTBEHHBIX IPOIECCOB C UCIIOJIb30BaHUEM CIIEIIMAIN3UPOBAHHOTO HHXEHEPHOTO NPOIPAMMHOI0 00eCIIeYeH s,
BKJIFOUAIOIIETO B ce0s COBPEMEHHBIE CUCTEMbI MH)XEHEPHOT'0 aHaJIN3a U MOJICIMPOBAHUS, TAKUE KaK CHCTEMBI
aBTOMaTH3MpoBaHHOTO poekTupoBanus (Computer-AidedDesign, CAD), moarotosku npoussojactsa (Computer-Aided
Manufacturing, CAM), umxeneproro ananuza (Computer-Aided Engineering, CAE), ynpasiesus JaHHBIMH O TIPOIYKTE
(Product Data Management, PDM), ynpasinenus sku3HeHHbIM koM npoaykra (Product Life cycle Management, PLM). C
OoJiee MIMPOKOI TOYKH 3PEHUS] KOMITBIOTEPHBIH HHKMHUPUHT — 3TO COBOKYITHOCTb BCEX KOMIIOHEHTOB, MIPEAHA3HAYCHHBIX IS
3G PEKTUBHOTO PEIIEHHs CIOKHBIX HAYYHO-TEXHUIECKUX MPOOJIEM IyTeM MaTeMaTHYECKOTO U KOMITBIOTEPHOTO
MO/JIETTMPOBAHHSI.

11 KoHcopiyMBI — CTpaTernieckue UcciIe0BaTeNnbCcKUe, TEXHOJIOIMYECKHE NI MHBECTUIIMOHHBIE ITapTHEPCTBA B
COCTaBe KOMIIaHUH, IIOCTAaBIIMKOB TEXHOJIOIMIECKUX PEIICHNH, NOTpeOuTeNel 3TUX peIlleHUI U TOCyIapCTBEHHOTO PETyJIsiTopa.

12 Kubepduznueckue cucremsl (CPS) — 3T0 cucTeMbl, COCTOSIIIME M3 Pa3INYHBIX IPHUPOAHBIX 00BEKTOB, HCKYCCTBEHHBIX
TIOJICUCTEM M YIPABIISIOIINX KOHTPOJUIEPOB, MO3BOJISIIOLIMX MPEACTABUTh TaKoe 00pa3oBaHUE KaK eIMHOE 1IEJI0e.

13 Hannyumas noctynHas texaosnorus (HAT) — TexHOIOTHS IPOU3BOACTBA IPOIYKIMH (TOBAPOB), BEITOTHEHHS PadOT,
OKa3aHusl yCIyT, onpeelsieMasi Ha OCHOBE COBPEMEHHBIX JIOCTMIKEHHI HayKH U TEXHUKH U HAWITYYIIEro COUYETaHUsI KPUTEPUEB
JIOCTHIKEHUSI LIeJIe OXpaHbl OKPYKAIOUICH Cpe/Ibl IPH YCIIOBUU HAJINYNS TEXHHYECKOIT BO3SMOXKHOCTH €€ TIPUMEHEHHSI.

14 HeiipoHHble ceT — MaTeMaTHYECKUE MOJIEIIH, & TAKXKE UX POrPAaMMHBIE WX allllapaTHbIe peain3aliu, IOCTPOCHHbIE
IO TIPUHIUITY OPTaHU3alUK U (PYHKIIMOHMPOBAHHS OMOJIOTHYECKIX HEWPOHHBIX CeTeil — ceTel HEPBHBIX KJIETOK KHUBOTO
OopraHusma.

15 OOpatHbIil HHXKUHUPHHT — UCCIIEJOBaHHE HEKOTOPOTO FOTOBOTI'0 YCTPOICTBA WM IIPOTPaMMBI, a TAKXKE JOKYMEHTAIUU
Ha Hero C LeJIbIO MOHATH IPUHIMI €ro paboThl; HAPUMEp, YTOObI 00HAPYKUTH HEIOKYMEHTHPOBAHHBIE BO3MOKHOCTH (B TOM
YHCIIE IPOrpaMMHBIE 3aKJIaKH), CACIaTh N3MEHEHHE WM BOCIPOMU3BECTH YCTPONUCTBO, MPOrpaMMy HWIJIM MHOH OOBEKT C




aHAJOTMYHBIMH (DYHKIHUSIMU, HO 0€3 IPSIMOTO KOIIMPOBAHUSL.

16 OMHHMKaHaIbHOCTB — 3TO TOAX0/ K KOMMYHHKALMH, IPH KOTOPOM KIIMEHTHI BEIOMparoT Hanbosee yJo0HbIN Ut ceOs
KaHaJl COBEPILICHUS MOKYIIKH: HHTEPHET-Mara3yuH, KOJUILEHTpP, MOOWIIbHAsI BEPCHSI calTa, MOOWIBHOE NPHII0KEHHE, OOBIYHBIN
oddnaiin-marazun

17 IlepenoBble MPOU3BOACTBEHHBIC TEXHOJIOTHH — TEXHOJIOTHH M TEXHOJIOTHYECKHE MPOLIecChl (BKII0Yas He00Xoaumoe
JUTS X pean3aiy 000pyJ0BaHKE), YIPABISEMbIC C TOMOIIHI0 KOMITBIOTEPA MIIM OCHOBAHHBIE HA MUKPO3JIEKTPOHUKE U
HCTIONBb3YEMBIe TP MPOSKTHPOBAHNUH, TIPOU3BOJICTBE TN 00paboTKe MPOAYKITNH (TOBAPOB M YCIYT).

18 ITnardopma — B MIMPOKOM IMOHUMAHUH, KOMMYHHUKAIIMOHHAS M TPAaH3aKIIMOHHAS CPe/ia, YYaCTHUKH KOTOPOH
M3BJICKAIOT BBITOBI OT B3aUMOJEHCTBHS APYT C JPYTOM.

19 Inatdopma (mupoBasi) — IpUHIUINATIHHAS KOHCTPYKINSA 00BEKTa, BKIIFOYAIOIIas B ce0s1 KOMIUIEKC YacTe,
MOJICUCTEM, UHTEP(EHCOB U TEXHOJIOTUYECKHX MTPOIIECCOB, B KOTOPHII BKIFOUEHBI KaK HEM3MEHHBIE («OCHOBHBIE»), TaK U
nepeMeHHbIe («repruepuitHbIe)») KOMIIOHEHTHI, BApBUPYIOIINECS OT CUTYallud K CUTYalluu.

20 ITnardopmuzanus — nporecc U3MEHEHHUs apXUTEKTYpbl/OPraHU3al[My PIHKOB TOBApOB U YCIYT O BIUSHUEM
pacIpocTpaHeHuUsI MOIYJIBHBIX IIU(POBBIX IIIAT(HOPM U MPUMEHEHUS ITaTPOPMEHHBIX TEXHOJIOTHH, KOTOPbIE TIO3BOJISIFOT
MOJIKJIIOYUTH K €INHOMY MH(OPMAIIHIOHHOMY IIPOCTPAHCTBY JIIOJIEH, YCTPOMCTBA U CUCTEMBI 110 BCEHl [IETIOYKE CO3/IaHMs
J100aBIEHHON CTOMMOCTH, a TAKXKe CBSI3aHHAs C JAaHHBIM ITPOIIeCCOM TpaHchopmanust OM3HeCMOo/IeNei.

21 IIpopbIBHBIE HCCIIEIOBAHIS — NCCIEIOBAHNS, CIOCOOHBIE KOPEHHBIM 00pa30M M3MEHHUTh IOHNMAaHNE Ba)KHON
CYILECTBYIOLIEHN

HaYYHON MIIHM TEXHOJOTHYIECKOW KOHIICTIIIMH FIIH MPUBECTH K CO3JaHUIO HOBOW MapaJurMbl MM 00JIaCTH B HAYKE U
TEXHHKE.

22 PoboTu3anus — NCHOJIb30BaHNE HHTEIIIEKTYaIbHBIX POOOTEXHIUECKUX KOMIUIEKCOB, ()yHKIIMOHAIFHBIE OCOOCHHOCTH
KOHX COCTOSIT B IOCTaTOYHO TMOKOM pearnpoBaHUM Ha W3MEHEHHS B pabodeii 30He.

23 TexHONOrMYECKUE UHHOBAIIMU — NEATEIHHOCTh OPTaHU3alllH, CBA3aHHASI ¢ pPa3pabOTKOM U BHEAPEHUEM:
TEXHOJIOTUYECKH HOBBIX MIPOJIYKTOB U MPOIIECCOB; TEXHOJIOTMYECKUX YCOBEPIICHCTBOBAHUH B IIPOAYKTAX U MPOLECCax;
TEXHOJIOTUUECKH HOBBIX MJIM 3HAYUTEIILHO YCOBEPIICHCTBOBAHHBIX YCIIYT; HOBBIX WJIM 3HAYUTEIILHO YCOBEPIICHCTBOBAHHBIX
Croco0O0B MPOU3BOJICTRA (MIepeaayuu) YCIyT.

24 TexHONOrMYECKOE MPEANPUHIMATEIBCTBO — ATO CTHJIb JIMAEPCTBA B OM3HECE, OCHOBAHHBIH Ha Ipolecce
nAeHTU(HUKALNHE TEXHOJIOTHYECKH MHTEHCUBHBIX OM3HEC-BO3ZMOYKHOCTEH C BEICOKMM ITOTEHIIMAIOM, a TAK)KE Ha YIIPAaBICHUH
OBICTPBIM POCTOM C HCIIOIb30BaHUEM NPUHIUITAAIBHBIX HABBIKOB IPHHSATHS PEIICHUI B PEXKUME PEATFHOTO BPEMEHH.

25 3D-texHONOTHY (NIEYaTh) WIN «aJANTUTUBHOE MPONU3BOJICTBOY — IPOLECC CO3AAHUS [IETBHBIX TPEXMEPHBIX 00BEKTOB
MIPaKTHYECKH JIF000H reoMeTpuiueckoii (hopMbl Ha OCHOBE IIM(POBOI MOJIEIH.

26 Ludposuzanus — 3aMeHa aHAIOTOBBIX ((PH3MUECKIX) CUCTEM cOOpa U 00pabOTKH JaHHBIX TEXHOJIOTHICCKUMHU
CHCTEeMaMH, KOTOPBIE TEHEPHPYIOT, epeatoT 1 00pabaThIBAIOT IIM(POBOI CUTHAT O CBOEM COCTOSHHH. B mmpokom cmbicie —
npoliecc nepeHoca B HUPPOBYIO cpeay QyHKLUHA U NeaTelIbHOCTEH (On3HeC-POLIECCOB), paHee BHIMOJIHIBLIMXCS JIIOJIBMHU U
OpraHU3aUsIMU.

27 Hudposas wiathopma — 1. Moaens AeATeabHOCTH (B TOM YUCiie OU3HEC-ASSITeIbHOCTH) 3aHHTEPECOBAHHBIX JIUI] HA
oOueit matdopme s QyHKIMOHUPOBaHMS Ha IM(POBBIX pbIHKaX; 2. [lnomaaka, moaaepKuBaroiias KOMILIEKC
aBTOMaTU3UPOBAHHBIX MPOIIECCOB M MOJICIbHOE NOTpeOieHHe U(PPOBBIX MPOAYKTOB (YCIYT) 3HAYUTENILHBIM KOJMYECTBOM
notpeduteneit; 3. MudpopmannoHnHas cucteMa, cTaBlias OJHUM M3 JIMAMPYIOIUX PELICHUI B CBOEH TEXHOIOTHYECKOI HUIIIE
(TpaH3aKIIMOHHON, HHTETPAlMOHHOM U T. I1.).

28 LHudporoit mpoaykr (yciyra) — 1. [Ipoaykr (ycmyra), IpOU3BOIMMEBIA W/WITK TIPEIOCTABISIEMBIA B IIU(PPOBOM
npocrpaHcTie; 2.0QHO U3 CBOMCTB MPOIyKTa (YCIyTH), BOZHUKAOIIEE IIPH OCYIIECTBICHHN IN(POBHIX MPOIECCOB C 00pa3oM
npoxykra (yciyru); 3. LleHHas nHGOpMAIHS WK JOCTYTI K 3JIEKTPOHHOMY CEPBHCY, 33 KOTOPBIH NOKYNATEIH COTIACHBI IIATHTh
JICHBT U.

2.2 TunoBble 3aJaHUS VI OLI€HKH HABBIKOBOI0 00pa30BaTeILHOIO pe3yJbTaTa

[TpoBepsiembIii 00pa30BaTEILHBIN pe3yIbTaT:

Kon u HaumenoBanue OO0pa3zoBaTenbHbIN pe3yIbTaT
WHOIUKATOpa JOCTIKECHUA
KOMIICTCHIIUU
OIIK-10.2: TIpoBoaut OOyyaromuiicsa ymeer:
CaMOCTOSITEIIbHBIE HAYYHBIE - BEIOUpAaTh HanboJee F3PPEKTHBHOE MMPOrPAMMHOE 00eCTICUeHHE IS PEIICHUS KOHKPETHOM
HCCIIEOBAHMS, B TOM YHUCIIE MIPAKTUIECKOH 3a1aun
TIOMCK, OTOOp U aHAIK3 - BBISBJIATH M AHAIM3UPOBATh JOCTOMHCTBA U HEJJOCTATKH MTPUMEHEHUS IIH(PPOBBIX
uH(popManuy TEXHOJIOTHIl B MHOTOKaHAJIbHBIX CETAX M CUCTEMaX KOMMYTAIMH U KOMMYHHKAIHH.

1) Onmmmre coctaB ¥ Ha3HAYEHHE 3JIEMEHTOB IPOrPaMMHOT0O 00€CTIeYeH s ISl PEIeHHUs] KOHKPETHON NMPAaKTUYECKOH 3a/1audl 1Mo
Oynyuieit mpodeccHoOHANIBHON IeATeTbHOCTH.

2) HazoBuTe u yKakuTe pasiamuue MpOrpaMMHOe oOecrieueHne, paboTaroniee B CHCTEME PEATbHOTO BPEMEHH, BCTPOCHHBIX H
pacnpeneneHHBIX CHCTEM

3) Ioctpourte 0600IIEHHYIO CTPYKTYPY HHPOPMAILIMOHHON CHCTEMBI

4) Beinennute 0COOCHHOCTH COBPEMEHHOM NH(POBOH TEXHUKH

5) OnummmTe uepapXxudecKyro CTPYKTYpy YIPaBISHHUS KeJIE3HOAOPOKHONW CUCTEMOMN

6) [IpoBexute 0630p byHkunoHUpoBaHus cucteMsl ACY KT

7) HazoBuTe OCHOBHBIE cepBHCH IHTEpHET M MHOTO BHIa-O0LICHHS HA XKEJIC3HOAOPOKHOM TPAHCIIOPTE




8) Onumiuure MeTon KoytabopatuBHON (uibTpanuu (user-based) s mporHO3WpoOBaHMs, KaKyKH OLEHKY JAcT MOJb30BaTelb
NPEATI0KEHHOMY MTPOXYKTY (IIPEIIOJIOKUTEIbHBIN PEHTHHT).

OIIK-10.2: Iposoaur | Obydaromuiics BIajeer:

CaMOCTOSTCIIbHBIC Hay4HBIC | - HaBBIKAMH MOJTYYEHHS OLECHKH 3()()EKTUBHOCTH NPUMEHEHNUS IU(PPOBBIX TEXHOIOTHH B
HCCJICIOBAHKA, B TOM HHCJIC | MHOIOKaHAJIbHBIX CHCTEMaXx JKCJIC3HOJOPOKHOTO TPAHCIIOPTA U CETAX KOMMYTAIlHH.

MOHUCK, oT6op u aHAIIM3 | - HaBBIKAMH ITONYYCHHS OLCHKU 3(P(PEKTHBHOCTH NPUMEHEHUS IU(PPOBBHIX TEXHOIOTHUH B
uHpopmaLuu MHOTOKaHJIbHBIX CUCTEMAX JKEIE3HOIOPOKHOIO TPAHCIOPTA U CETIX KOMMYTALMH

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

2) WuremnexkryaibHble cucTeMbl Ha TpaHcnopre: 1) Exunas wHdopmarmonnas cpena. 3) Poms u mecto ACY XKT B
TpaHCIIOPTHOM KoHBeifepe. 4) KoMIuiekcHast cucTeMa MOHUTOPUHTA U YIIPaBJICHUS JIMKBUJANUEH Ype3BbIyaifHbIX cutyaunii OAO
«PXX». 5) [lepcniektuBHas TexHoorus unudpoBoi paguocssizu GSM-R.

3) LHudpossie nanubie u ux ananus: 1) [lonsTue Habopa JaHHBIX: 00BEKT U ero arpulyThl. 2) [IpeacTaBieHHe TaHHBIX U
X MHUHMMAaJBHBIH 00beM s aHanu3a. 3) CTaguu aHaimu3a JaHHBIX JUIS BBIIBICHHS CKPBITBHIX 3akoHOMepHocTei. 4) Cdepsl
npuMeHeHus TexHosoruii Big Data. 5) Beibop MeTona moncka peneHust A 3aa4 ONTUMH3AI|H.

4) Merobl HCKYCCTBEHHOTO WHTEIUIeKTa M chepsl ero mpumenerus: 1) Kmaccuueckoe obyuenne (¢ yuurenem u 6e3
yuurens). 2) O0yuenue ¢ noaxpemieHueM. 3) [lonmynspHble anropuTMBbl KJIaCTEpU3aLHH.

2.3. IlepeyeHb BONPOCOB AJIsl MOATOTOBKH 00y4alOIMXCH K MPOMEKYTOYHOM aTTeCTAlluN

1) CpencrBa peanu3zaiuu uHpopmannoHHbix Texnonoruit. Kinaccugpuranums UC OAO «PX]]». Cuctema yClnoBHBIX
0003HaYCHUI.

2)  PexuMBbI aBTOMATH3UPOBAHHOM 00paboTku nHbopManuu. HTErpupOBaHHBIC TEXHOIOTHH B PACIIPENCICHHBIX CHCTEMAX. .

3) ACY kak HHCTPYMEHT ONMTHMH3AIIMH MPOIECCOB YIIPABICHUS B TPAHCIIOPTHBIX CHCTEMAX.

4)  Enwmuas KopniopatuBhast ABromarusupoBanHas Cuctema Yupasnenus unppactpykrypoii (EK ACYN).

ABTOMaTU3MPOBAaHHBIE CUCTEMBI YIIPABICHUS X035 HCTBAMH JIEKTPUPUKALUH U IICKTPOCHAOKEHNS, aBTOMATUKH U TEIEMEXaHUKH,
CBSI3H.

5) ExauHas KOpmopaTHBHAS aBTOMATH3UPOBAHHAS CHCTEMa YIIPABICHHUSI INIAHUPOBAHHEM M KOHTPOJIEM TTOTpeOIeHUs
anekrpraeckoit sHeprun (EK ACY TIKIID) OAO «PXK ..

6) Amnanus, y4eT v paccie0BaHUe OTKA30B TEXHUYECKUX CPECTB.

7) KoMmruiekcHasi aBTOMAaTH3UPOBAHHAS CHCTEMa Y4eTa, PACCIC0OBAHUS U aHAIN3a CIy4aeB TEXHOIOTHYSCKUX HAPYIICHHM
(KAC AT) B OAO «PX[»..

8) Meroabl oucka pelieHnii Ha 6a3e pUCK-aHaAIN3a

9) Onmnpenenenusi, KTaccUGUKAIMS U CTPYKTYPa IKCIIEPTHBIX CHCTEM, METOIOJIOTHUSI TOCTPOCHUSI SIKCIIEPTHBIX CUCTEM

10) Tlepcrextussl pa3sutus CI1J] Ha KeIe3HOIOPOKHOM TPAHCIIOPTE.

11) O6ecneuenue 3anmThl Koproparupaoit nHGopmamuu B OAO «PXK]I».

12) EnuHas aBTOMaTH3MpPOBaHHAs CHCTEMA BIIEKTPOHHOTO HoKyMenToobopora (EAC) 8 OAO PXK/I..

13) HWurerpupoBaHHBIC HHEPIHATHHBIE TEXHOIOTUH IUHAMHIECKOTO MOHHTOPHHTA PETCOBOTO MyTH

14) WudopmarmoHHO-U3MEPUTEIbHAS CHCTEMA ISl MOOMITBHBIX CPENICTB THarHOCTUKH MyTEBBIX yCTpoicTB JKAT

15) CoBpemMeHHas CTpATErus Pa3BUTHS CUCTEMBI KOMIUIEKCHOM JUArHOCTUKY HH(OPACTPYKTYPHI KEJIE3HOTOPOKHOTO
TpaHCIIOpTa

16) HurepakTUBHAs CHCTEMa AUATHOCTHPOBAHHS 0OBEKTOB HHPPACTPYKTYPHI KEJIE3HOIOPOKHOTO TPAHCIIOPTA

17) MuxkpomnpoleccopHas CHCTeMa KOHTPOJISI COCTOSTHUS 00BEKTOB HHPPACTPYKTYPHI JKEIE3HOAOPOKHOTO TPAHCIIOPTA HA
OCHOBE O€CIIpOBOIHOM CETH Iepeaun JTaHHBIX

18) WuHOBanuu B JUArHOCTUKE HHPPACTPYKTYPHI

19) TlpumeHeHHE aNrOPUTMOB KOMITBEOTEPHOTO 3PSHUSI ISl IETEKTUPOBAHHS OOBEKTOB Ha KEIE3HOMOPOKHOM TIepee3 e

20) ABTOMAaTH3MPOBAHHBIC CPEICTBA MOHUTOPHHTA M TEXHHYECKON TMATHOCTHKH JKEIIC3HOJOPOKHON HHPPACTPYKTYPBI

21) KowmrurekcHast OIeHKa COCTOSIHHSI OECCTHIKOBOTO My TH

22) Wnentndukanms cocrostaust CITI ¢ mpuMeHeHreM HEHPOHHBIX CeTe

23) JImarHoCTHKa CTPENOYHBIX DICKTPOIIPHUBOJIOB TI0 TAPAMETPaM TOKa

24) TlpuMeHeHHe COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHIA TSl peLICHHs 3a/a4 aBTOMATH3AL MU TEXHOJIOTHYECKUX
HPOLIECCOB

25) Wunoanuonusie peuienns CTAM AJIK-CLIB B ycnoBHsSX UMIOPTO3aMEILCHHS

26) BONOKOHHO-ONTHYECKAs CUCTEMa CUTHAJIM3AINE KOHTPOJIS COCTOSIHUS 00BEKTOB HHPPACTPYKTYPBI

27) YmupapieHHE CTPEIOYHBIM dJISKTPOIPUBOIOM € IPUMEHEHHEM HEHPOCETEeBOro Mpeodpa3oBaTesis YIpaBisieMOro CUrHana

28) WHTeiiekTyanbHbIC CHCTEMBI MOHUTOPUHTa 0OBEKTOB TPAHCIIOPTHOM HHPPACTPYKTYPHI

29) Baronbl-na0opaTopuy aBTOMAaTUKH U TeeMexanukd ATJIAHT

3. MeToauyeckne MaTepuaJibl, ONpeAesiolue NPouelypy U KPUTEPUH OLleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIIMI NIPHU NPOBEACHUH IIPOMEKYTOYHOM aTTeCTalMu

Kputepun ¢popmMupoBaHusi o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUM



- OIICHKa «OTJIMYHO» BBICTABIICTCS OOYYaIOMIEMYCs, €CIIM KOJMYECTBO MPABHIBHBIX OTBETOB Ha
Bonpockl coctasisieT 100 — 90% ot oOuiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKAa «XOPOILO0» BBICTABISICTCS OOYYaIOMIEMYCsl, €CIIM KOJIUYECTBO MPABHIBHBIX OTBETOB Ha
Bompochkl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «Yy/I0BJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYYAIOMIEMYCS, €CJIM KOJIWYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —/5—60 % oT 0611ero oobEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanusi OueHOK Mo pe3yJbTaTaM BbINIOJIHEHUS 3aIaHU

«OTIANYHO/32a4TEHO» — CTABHUTCS 32 paOOTY, BHIIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJIOYECTOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTy, BHIMOJIHEHHYIO MTOJIHOCTHIO, HO MPH HAIMYUM B HEll He Ooliee
OJTHOW HEerpyOoi OIMOKY U OJTHOTO HeJloueTa, He 0oJiee TPEeX HEJJ0YECTOB.

«Y10BJIETBOPUTEIBLHO/32a4TEH0» — CTABUTCS 32 PabOTy, €clu 00yJYarONIUIiCs MPaBUIHLHO BBITIOIHIII HE
MeHee 2/3 Bceil paboThl WK JOMYCTUI He OoJiee oqHON Tpy0oil omMOKH U ABYX HEAOYETOB, HE OoJyiee OHOM
rpy0oii U omHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyOoW OMMOKH U JIBYX
HEJIOYETOB.

«HeynoBjieTBOpUTEJLHO/HE 3a4YTEHO» — CTABHTCA 3a PA0bOTY, €CIM YHCIO OMMOOK M HEJ0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «yJJOBJICTBOPHTEIBHOY WM TPABUIIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThI.

Buowl owubox:

- 2pybOble OwWUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeueHUs 3a0al,
OWUOKU, NOKA3bLEAIOWUE HENPABUTIbHOE NOHUMAHUE VYCA08USL NPEOTIONCEHHO20 3A0AHUS.

- HeepybOvle OWUOKU. HEMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePayuoOHAIbHbIU 6blOOP X00a
peuenus..

- Heoouemvl. HEPAYUOHATbHbIE NpUEMbl BbINOIHEHUS 3A0aHus;, OMOeNbHble NOZPeULHOCU 8
Gopmynuposke 66160008, HEOPEHCHOE BbINOIHEHUE 3A0AHUS.

Kpurepun popmupoBaHus OLIEHOK 110 IK3aAMEHY

«OtimuHo» (5 OamnoB) — oOydaromuiicss IEMOHCTPHPYET 3HAHHWE BCEX pa3lieJIoB H3ydyaeMOou
TUCIHUIUTMHBL:  COJAEp)KaHuEe 0a30BBIX TMOHATHA U (yHIaMEHTANbHBIX NpoOIeM; YyMEHHE U3Jararhb
MPOrpaMMHBIN MaTepHall ¢ JEMOHCTpaleil KOHKPETHhIX mpuMepoB. CBOOOTHOE BIIaJICHHE MaTepUaIoM
JOJKHO XapaKTEPU30BaThCS JIOTMYECKON SCHOCTHIO M YETKMM BHUJICHUEM NyTeW NPUMEHEHUs MOJYyYEHHBIX
3HaHUH B HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH, YMCHUCM CBA3ATh MaTCpral C APYIrUMH OTPACTIAMHA 3HAHUS.

«Xopomo» (4 Oamma) — oOydvaroluiics JAEMOHCTPUPYET 3HAaHUS BCEX pa3JeNoB H3ydaeMon
JUCHUIUIMHBL: cofiepKaHue O0a30BbIX MOHATHH M (QyHIaMEHTAJIbHBIX NpoOsieM; MpuoOpen HeoOXOoauMble
YMEHHS M HaBBIKM, OCBOWJI BOIIPOCHI NPAaKTHUYECKOTO IPHUMEHEHUs IIOJIyYEHHBIX 3HAHWHM, HE JOIYCTHIJI
¢dakTHyecKkux OMMOOK IpU OTBETE, JOCTATOYHO IOCJIENOBATEIIbHO M JIOTUYHO H3JaraeT TeOpeTHYECKUi
MaTepuai, AOIycKas JHUIIb HE3HAYUTEIbHBIC HApPYLIEHHs IOCIEAOBATEIbHOCTU M3JI0KEHHS M HEKOTOPbIE
HeToyHOCTU. Takum oOpa3oM, JaHHAs OIEHKA BBICTABISETCS 3a MPAaBWIbHBIN, HO HEIOCTATOYHO MOJHBIN
OTBET.

«Y10BJIeTBOPUTENbHO» (3 Oaiia) — oO0y4aroIuiicsi JAEMOHCTPUPYET 3HAHHE OCHOBHBIX DPa3JesIoB
MPOrpaMMbl M3Y4aeMOro Kypca: ero 0a30BbIX MOHATUH M (yHIaMEHTalbHbIX MpobdseM. OgHaKo 3HAHUE
OCHOBHBIX INPOOJIEM Kypca HE MOJKPEIUIAIOTCS KOHKPETHBIMH MPAKTUYECKUMHU MPUMEPAaMH, HE IMOJHOCTHIO
packpbiTa CYLUIHOCTb BOIIPOCOB, OTBET HEAOCTATOYHO JIOTMYEH M HE BCErAa IOCIEN0BaTeNIeH, JOMYIIEHBI
OLIMOKHU U HETOYHOCTH.

«HeynoBsersopureabHo» (0 06amioB) — BBICTABIIETCS B TOM Cllyyae, Korjga oOydarouiuiics
JEMOHCTpUPYET (parMeHTapHbIE 3HAHHMSI OCHOBHBIX PAa3/IeJOB MPOrpaMMbl M3Y4aeMOIo Kypca: ero 0a3oBbIX
NOHATUN W (QYyHAAMEHTAJIBHBIX MpobieM. VY 3SK3aMeHyeMoro ciabo BbIpa)k€Ha CIOCOOHOCTh K
CaMOCTOSITEIbHOMY ~aHAJIMTUYECKOMY MBIIUICHUI0, HUMEIOTCS 3aTPYyAHEHHUS B U3JIOKEHUU MarepHana,
OTCYTCTBYIOT HEOOXOIMMbIE YMEHHS U HaBBIKH, JIOMYIICHBI IpyOble OIMOKH U HE3HAHWE TEPMHHOJIOTUH, OTKa3
OTBEYaTh Ha JIONOJHUTENbHbIE BOIMPOCH], 3HAHHE KOTOPHIX HEOOXOAMMO MJisi TMOJYYEHUS MOJIOKUTEIHHON
OLICHKHU



