[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: MapannH Makcum Anekceesuy

[lomxHocTb: PexTop

[Jlata noanucanns: 28.10.2025 10:57:56 K paboueli mporpaMme JUCHHUILIMHEL
YHUKanbHbI MPOrpaMMHbIA KIKOY:
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

[Ipunoxenue

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIMA
MO JUCLHUIIJIMHE (MOYJIIO)

«Hu¢ppoBbie TEXHOJIOTUN B IPOPECCHOHATBHON AeATEILHOCTH
(Haumenosanue OUCYUNTUHBL(MOOYIIS)

HaHpaBJIeHI/IG NOoATOTOBKH / CIICHUAaJIbHOCTD

23.05.05 Cucremsbl o0ecriedeHHUs ABHKEHHS 110€310B

(k00 u Haumenosanue)
Hamnpasnennocts (mpoduiis)/crienuanu3arus

ABTOMATHKA U TeJIeMeXaHHKA Ha KeJ1e3HOI0POKHOM TPaHCIOpPTe
(Haumenosanue)



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTCCTAllUN — OLNCHUBAHUC INPOMCIKYTOYHLIX W OKOHYATCIBHBIX PC3YJIbTATOB
OOydYeHHs] 10 JUCLUUIUIMHE, OOCCICUMBAIONIMX JIOCTHKCHHE IUIAHUPYEMbIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@OopMBI MPOMEKYTOUHOHM aTTECTALMU: 3a4eT , 8 cemecTp.

[Tepeuens koMIeTeHIINIA, POPMUPYEMBIX B IIPOLIECCE OCBOCHUS TUCIIUTUTHHBI

Kon 1 HanMeHOBaHUE KOMITETEHIINU Kox nnankaTopa TOCTHKEHUS
KOMIICTCHIIHU
OIIK-10: Cioco6eH (hopMyIHpOBATh U PelIaTh HAYYHO-TCXHUICCKHE 3a7a4H B 0071aCTH OIIK-10.2
CBOCH NPO(ECCHOHANBHON JCSITEITBHOCTU

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6p330B8.TCJ'IBHOI>i IMporpaMmbl

Kon n HanMeHOBaHUE HHANKATOPA PesynbraTel 00y4eHuUs 0 TUCIUILTHHE O1eHOYHbIC
JIOCTHKCHHUSI KOMITETeHIIHH MaTepHalbl
(cemectp )
OIIK-10.2: TIpoBomutr camoctosiTenbHBIe | OOyJarouuiics 3HaeT: Bamaaus (Nel - Ne
HayJYHBIC WCCIICIOBAaHUS, B TOM 4HCIC | - COBpPEMCHHBIC UQppOBEIC uHpopMalmonHo- | 28)
MTOKCK, OTOOP U aHAIKU3 HHPOPMAIIUU KOMMYHHUKAIIUOHHBIE TEXHOJOTHH, HCIOJIb3yeMble B
podheCCUOHANBHOM JSSITeIPHOCTH
OO6yyatoniuiicst ymeeT: 3amanus (Nel - Ne®)

- BBIOMpaTh Haumbonee S(PPEKTUBHOE NPOrpaMMHOE
obecrieueHne AJsl pelIeHUS KOHKPETHON NpakTHYECKOU
3aJaun

OO0yuJaromuiics Blajaeer: 3amanus (Nel - Ned)
- OCHOBHBIMHU HaBBIKaMH paOOTHI U OMCKa HHPOPMAIIUU
B mpodeccnoHaNbHBIX 0a3zax nanHeix, APMax, ACY.

[TpomexyTouHast arTecTanus (3K3aMeH) MPOBOJAUTCS B OJTHOM U3 CIEAYIOMUX (HOpM:
1) oTBeT Ha OUIIET, COCTOSIIHIA M3 TEOPETUIECKUX BOIIPOCOB U MPAKTHYCSCKUX 3aJaHUIA;
2) BeinoniHeHue 3ananuii B OMOC yHuBepcuTeTa.

2. TunoBble KOHTPOJILHbIE 32JaHUA UM HHbIE MATEPHAJbI I OLEHKH 3HAHUH, YMEHUI,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPaKTePU3YOIIHX YPOBEHb C(POPMHPOBAHHOCTH KOMIIETEHIN I

2.1 TunoBbie BONPOCHI (TECTOBBIE 32IaHNS) /IJIsl OLIEHKH 3HAHMEBOI0 00Pa30BaTeILHOI0

pe3yJbTara
ITpoBepsieMblii 00pa30BaTENbHBINA PE3YNIbTAT:
Kon u HaumeHOBaHUE UHAUKATOPA OO6pazoBarenbHBIN pe3yabTaT
JOCTMXKCHUS KOMIICTCHIITUN

OI1K-10.2: [Ipooaut | OOy4aromuiics: 3HALT:
CaMOCTOATCIIBHBIC Hay4YHBIC - COBPEMCHHBIC L[I/I(l)pOBBIC HH(pOpMaHI/IOHHO - KOMMYHHUKAIIMOHHBIC TEXHOJIOTHU,
HCCJEIOBAaHMs, B TOM WYHCJE | HCHOJb3yeMbIe B MPOPECCHOHATIBHOM AEATEIbHOCTH
TTONCK, otbop u aHamm3
nHpOpMAINH

ConocTaBuTh MOHSATHS U MX ONPeTeTeHUs

1 AnmuTHBHOE POU3BOJCTBO — IIOCTPOCHUE CIIOXKHBIX TPEXMEPHBIX AeTanei u3 uudpoBbix qaHHbIX 3D-Monenu myTem




HaHECEHUs MOCIeA0BaTeIbHbIX ClI0eB MaTepuaa (3D-nedats).

2 AIZIUTUBHBIE TEXHOJIOTHH — TEXHOJIOTHH I10 CO3JJaHUI0 OOBEKTOB 33 CYET HAHECEHHS NIOCJIEI0BATENILHBIX CJIOEB
Marepuaia. Moienu, U3roToBJICHHBIE aJINTUBHBIM METO/IOM, MOTYT IIPUMEHSTHCS Ha JJFOOOM IPOU3BOJICTBEHHOM JTalle — KakK
JUIsl ©3TOTOBJIEHUSI ONBITHBIX 00Pas31ioB (T. H. ObICTPOE MPOTOTHIIMPOBAHUE), TAK U B KAUECTBE CAMHMX I'OTOBBIX M3/EUH (T. H.
ObICTPOE IPOU3BOJICTBO).

3 bnokueitn (ot anri. blockchain) — TexHONOTHA, 00BEAMHSIONIAS PSIT MATEMATHIECKUX, KPUOTOTpapHUIECKUX U
9KOHOMHYECKHX MIPUHINIOB, KOTOPBIE TTOAAEPKUBAIOT CYIIECTBOBAHHUE PACIIPEAEICHHOTO MEXAY HECKOIIBKUMH yIaCTHHKAMH
peectpa. OCOOEHHOCTH TEXHOJIOTHH 3aKJII0YAI0TCSI B HEBO3MO)KHOCTH M3MEHHUTH WIIH MOJ/AENATh JaHHbIE, B TPO3PAYHOCTH
MIPOM3BOIUMBIX TPAH3AKIHH, ICIIEHTPAIN30BaHHON IIPOBEPKE NaHHBIX, H30BITOYHOCTH Y3JI0B CETH M OCOOCHHOCTSIX
BepH(HUKAINN ¢ TOMOIIBIO ITU(PPOBBIX MOAIHCE.

4 Bonbiue nanuele (anri. Big data) — o603HaueHne CTPYKTYPUPOBAHHBIX U HECTPYKTYPHPOBAHHBIX AaHHBIX OIPOMHBIX
00bEMOB M 3HAUUTEIHHOTO MHOT000pasusl.

5 Beeobumit Uuteprer («MuTepHeT Beeroy / The Internet of Everything), «uateprer Beteit» (Internet of Things) —
TEpPMHUHBI, 0003HaYaOLINE BEAYIIYI0 KOHLETUIO popMHupoBaHus rinodalibHOM ceTeBoi nHpOpMannoHHOH HHPACTPYKTYpHI 1
OTIPEICTISIIONINE BHIYUCIUTENBHYIO CeTh (PU3nUecKnx 00BbeKTOB (JIIOAEH U MAalllMH, Pa3IMyHbIX TEXHUYECKUX YCTPOICTB),
KOTOpBIE OCHAIIIEHbI BCTPOSHHBIMHU IIPOIPAMMHBIMU ¥ HH()OPMALMOHHBIMU TEXHOJIOTUSIMH JUIsl B3aUMOJICUCTBHS IPYT C JPYroM
WIH C BHEITHEH cpenoil. BeeoOmuit IHTEpHET MO3BOIISAET HAa OCHOBE OOIINX CTAHAAPTOB M MMPOTOKOJIOB KOMMYHHKAIIUI
UACHTH(HUINPOBATH U OOBEINHAUTE B ANHOE HHPOPMAIIMOHHOE TPOCTPAHCTBO PEANBHBIC X BUPTYAIbHBIE OOBEKTHI.

6 BuptyansHast peanpHOCTS (aHriI. virtual reality, VR, uckyccTBeHHast peaqbHOCTD) — CO3MaHHBIA TEXHIYECKUMH
cpencTBaMu MHp (0OBEKTHI B CyOBEKTHI), IIepelaBaeMblil YEIIOBEKY Yepe3 ero OIIyIICHUS: 3peHHE, CIyX, O0OHSHHUE, OCA3aHUE H
npyrue. BupryanpHas peanbHOCTh MMHTHPYET Kak BO3JCHCTBHE, TaK M PEakIMy Ha BO3JCHCTBHE.

7 'HHOBaITMOHHAs! YKOCHCTEMa — COBOKYITHOCTh CyOBEKTOB, B3aMMOICHCTBYIOIIUX B IIPOLECCE KOMMEPIHAIU3AIINN
WHHOBAIUI U UX B3aUMOCBSI3eH, aKKyMYJIUPYIOLIasl YeloBeYecKue, (PHAHCOBBIE U MHBIE PECYPCHI U1l HHTEHCH(UKAIINH,
ONTHMU3AIMHU U o0ecniedeHus 3HHEKTUBHOCTH KOMMEPIMAIN3AI[Md HHHOBAIIHH.

8 I/ICKyCCTBeHHbIﬁ HWHTCJIJICKT — HayKa U TEXHOJIOTUA CO3JaHUd UHTCJIJICKTYaJIbHbIX MallluH, 0COOCHHO
MHTEJJIEKTYaIbHBIX KOMITBIOTEPHBIX MIPOrPaMM; CBOMCTBO MHTEIUIEKTYaIbHBIX CHCTEM BBIIOJIHATD TBOpYECKUE (DYHKIUH,
KOTOpBIE TPAIUIIMOHHO CUUTAIOTCS [IPEPOTraTHBON YesIOBeKa.

9 KaCTOMI/I?;aI_[I/I)I — MHAUBUAYaJIU3alud IpOAYKIHHA ITOJ 3aKa3bl KOHKPETHBIX HOTpeGHTCJ'Ieﬁ ITYyTEM BHECCHUA
KOHCTPYKTHBHBIX WM AU3aHHEPCKUX U3MEHEHHH, TTIaBHBIM 00pa30M Ha KOHEUHBIX CTaJUsIX MPOU3BOACTBEHHOTO IUKJIA.

10 KoMmbroTepHBIi HHXWHUPHHT — KOMIUIEKC YCIYT 10 pa3padOoTKe MPOIYKTa, MPOBEICHUIO PACYETOB M aBTOMATH3ALIUH
IIPOM3BOJICTBEHHBIX MPOIIECCOB C UCIIOJIB30BAHUEM CIICIHAIN3HPOBAHHOTO HH)KEHEPHOTO MPOTPAMMHOTO 00€CTIEeICHUS,
BKJTFOYAIOIIETO B c€0s1 COBPEMEHHBIC CHCTEMBI HH)KEHEPHOT'O aHAIN3a ¥ MOAEIHPOBAHNUS, TAKHE KaK CHCTEMBI
aBTOoMaTu3upoBaHHoro npoekrupoBanus (Computer-AidedDesign, CAD), noarorosku npou3ssojctsa (Computer-Aided
Manufacturing, CAM), urxeneproro ananusa (Computer-Aided Engineering, CAE), ynpasieHus JaHHBIMH O IPOJYKTE
(Product Data Management, PDM), ynpasnenus sxu3HeHHbIM 1ukiioM npoaykra (Product Life cycle Management, PLM). C
Ooistee L[II/IpOKOﬁ TOYKH 3pCHUSA KOMHLIOTepHLIﬁ WHXWUHUPUHT — 3TO COBOKYITHOCTH BCEX KOMIIOHEHTOB, MPCIHA3SHAYCHHBIX JISA
3¢)¢)6KTI/IBHOFO peUICHUA CJIOKHBIX HAYUYHO-TEXHUICCKUX npo6neM MyTEM MAaTEMATUYCCKOTO U KOMIIBIOTEPHOTO
MO/JICITUPOBAHHSI.

11 KOHCOpL[I/IyMBI — CTPAaTCTrUYCCKUC UCCIICTOBATCIILCKUEC, TEXHOJOT'MYCCKHUC NI MHBECTUIIMOHHLBIC ITAPTHEPCTBA B
COCTaBe KOMIAHHUH, IIOCTAaBIIMKOB TEXHOJOTMIECKUX PEIICHNH, NOTpeOnTeNel 3THX pellIeHU U TOCyIapCTBEHHOTO PEryJIsiTopa.

12 Kubepduznuueckue cucremsl (CPS) — 3T0 cucTeMbl, COCTOSIIME U3 Pa3INIHBIX IIPHUPOIHBIX 00BEKTOB, HCKYCCTBEHHBIX
TIOJICUCTEM M YIPABIISIOMNX KOHTPOJUIEPOB, MO3BOJISIIONINX MTPEACTAaBUTh TAKOE 00pa30BaHME KaK €ANHOE LIEIIOE.

13 Hawmnyumras gocrymnHas Texaosiorus (HAT) — TexHomOrHs Npon3BoICTBa MPOAYKIMHU (TOBAPOB), BBIMOIHEHUS padoT,
OKa3aHUsl yCIIyT, OnpeieisieMasl Ha OCHOBE COBPEMEHHBIX JOCTIKEHHH HayKH M TEXHUKH U HAWITYUIIET0 COYETaHUs KPUTEPHUEB
JIOCTHIKEHUS LIeJIe OXpaHbl OKPYXKAIOLIEH cpelibl IPH YCIOBUN HAIMYHS TEXHUUECKOH BO3MOXKHOCTH €€ IPUMEHEHNSI.

14 HeﬁpOHHLIe CCTU — MATEMATHYCCKUE MOJICIIN, 4 TAKKEC UX IPOrpaMMHBIC WJIN allllapaTHbIC pCain3alu, MOCTPOCHHBIC
10 TIPUHITUITY OPTaHU3ALUHU U (QYHKIIMOHUPOBAHUS OHOJIOTHYECKUX HEHPOHHBIX ceTeil — ceTeil HepBHBIX KIETOK KHBOTO
opraHusma.

15 O6patHBbIif HHXHHUPHUHT — UCCIIEI0BaHNE HEKOTOPOT'O TOTOBOIO YCTPOMCTBA HITH MMPOTPaMMBI, a TaKKe JOKyMEHTAaIlUuN
Ha HETO C LeJIbI0 MOHATH MPUHIIUII €T0 PabOThI; HATIPUMEp, YTOOBI 0OHAPYKUTh HEJJOKYMEHTHPOBAHHBIE BO3MOXKHOCTH (B TOM
YrcIIe MPOrPaMMHBIE 3aKJIaIKN), CAETIAaTh N3MEHEHNE M BOCIIPOU3BECTH YCTPOICTBO, TPOTPaMMy MIIH MHOH OOBEKT C
AHAJOTWYHBIMH (YHKIHUSMH, HO 0€3 IPSIMOTO KOIIMPOBAaHUSL.

16 OMHHMKaHaIbHOCTB — 3TO TOAX0/ K KOMMYHHKAIMH, IPH KOTOPOM KIIMEHTHI BEIOMpAIOT Hanbosee y1o0HbIH amst ceOs
KaHaJl COBEPILIECHNUS MTOKYIKH: HHTEPHET-Mara3uH, KOJUILEHTP, MOOWIIbHAast BEpCHs caiiTa, MOOMIbHOE TIPHUII0KEHHE, OOBIYHBIN
oddnaiin-maraszun

17 IlepenoBble MPOU3BOICTBEHHBIE TEXHOJIIOIMH — TEXHOJIOTHU M TEXHOJIOTHYECKHUE ITPOLIECcCHl (BKIIOYas He00X0umMoe
JUIsl MX peajn3aiuy 000pyI0BaHKe), YIPaBIsEMbIe C TOMOIIbIO KOMITBIOTEPA WIIM OCHOBAHHbBIE HA MUKPOIJIEKTPOHUKE U
HCTIONIb3YEMBIE MTPU MPOCSKTUPOBAHUH, TPOU3BOJICTBE WIIK 00pabOTKe MPOAYKIINU (TOBAPOB M YCIIYT).

18 ITnaTdopma — B MIMPOKOM MOHUMAHUH, KOMMYHHKAIIMOHHAS M TPAH3AaKIIMOHHAS CPEa, YIACTHIUKH KOTOPOH
W3BJIEKAIOT BBITOJbI OT B3aUMOJAEUCTBUS APYT C JIPYTrOM.

19 IMnardopma (uudpoBas) — MPUHIUIHATLHAS KOHCTPYKIUS 00BEKTa, BKIIOYAIOIIAst B €051 KOMIUIEKC YacTew,
IIOJACUCTEM, PIHTGp(peﬁCOB 1 TCXHOJIOTUYECKUX NIPOIIECCOB, B KOTOpBIﬁ BKJIKOUYCHBI KAK HCU3MCHHBIC (((OCHOBHBIG))), TaK "
nepeMeHHbIe («repuepuitHbIe)») KOMIIOHEHTHI, BapbUPYIOIIAECS OT CUTYaIlMU K CUTYalllH.

20 ITnardopMuzanus — nporecc U3MEHEHHUs apXUTEKTYPbl/OPraHU3al[MH PIHKOB TOBApOB U YCIIyT O/ BINUSHUEM
pacIpocTpaHeHuUs] MOIYJIBHBIX U(POBBIX IIIAT(HOPM U MPUMEHEHUS IUIaTPOPMEHHBIX TEXHOJIOTHH, KOTOPbIE TIO3BOJISIIOT
MOJKIJIIOYUTH K €INHOMY MH(OPMAIIMIOHHOMY POCTPAHCTBY JIIOAEH, yCTPOWCTBA M CUCTEMBI 110 BCEHl IIETTOYKE CO3/1aHMs
J100aBIEHHON CTOMMOCTH, a TAKXK€ CBSI3aHHAsl C JAaHHBIM ITPOIIECCOM TpaHchopMmanust OM3HeCMOoIeIeH.

21 IIpopbIBHBIE HCCIIEI0BAaHMSI — UCCIIEIOBaHMsI, CIOCOOHBIE KOPEHHBIM 00pa30M M3MEHHUTh IOHUMaHUE Ba)KHOU




CYILECTBYIOLIEH

HaYYHOW MJIM TEXHOJIOTMYECKOH KOHIETIMH MM NPUBECTH K CO3JJaHUIO HOBOM NapaJurMbl WIK 00JacTH B HAYKE U
TEXHHKE.

22 PobGoTu3auus — UCHOJIb30BaHUE HHTEIIIEKTYaIbHBIX POOOTEXHUUECKUX KOMIUIEKCOB, (PyHKIIMOHAIBHBIE OCOOCHHOCTH
KOMX COCTOSIT B JIOCTaTOYHO TMOKOM pearupoBaHUM Ha U3MEHEHHUS B paboyeii 30He.

23 TexHOIOTUYECKHE HHHOBAIMN — IESTEIbHOCTh OPTaHU3AINH, CBA3aHHAS C Pa3pabOTKON M BHEAPEHHUEM:
TEXHOJIOTUYECKH HOBBIX IIPOIYKTOB U MPOIIECCOB; TEXHOJIOTMIECKUX YCOBEPIICHCTBOBAHUH B IIPOAYKTAX U MPOIIECCAX;
TEXHOJIOTUUECKH HOBBIX MJIM 3HAYUTEIHHO YCOBEPIICHCTBOBAHHBIX YCIYT; HOBBIX MJIM 3HAYUTEIIFHO YCOBEPIIEHCTBOBAHHBIX
croco0O0B MPOM3BOICTBA (TIepeaayum) yCIyT.

24 TexHOIOTHYECKOE MPEATTPUHIMATEIBCTBO — 3TO CTHIIb JINAEPCTBA B ON3HECE, OCHOBAHHBIM Ha IpoIiecce
UACHTH(HUKALNH TEXHOJIOTHYECKH MHTEHCUBHBIX OM3HEC-BO3MOXKHOCTEH C BEICOKMM ITIOTEHIIMAIOM, a TaK)KE Ha YIPaBICHUH
OBICTPBIM POCTOM C HCIIOJIb30BaHUEM NPUHIUITHAIBHBIX HABBIKOB MIPUHSATHS PEILICHUI B PeXKUME PEeabHOTO BpEMEHH.

25 3D-texHonoruy (nevyarth) WM «aJJINTATUBHOE MPOU3BOJICTBO» — MPOLIECC CO3AaHMS [IEIbHBIX TPEXMEPHBIX 00BEKTOB
MPaKTHYECKH JII000# reoMeTpruueckoii (hopMbl Ha OCHOBE IIM(POBOIM MOJIEITH.

26 Lndposuzanus — 3aMeHa aHATIOTOBBIX (PpHU3NUECKHX) ccTeM cOopa 1 00pabOTKH JaHHBIX TEXHOJIOTMYECKUMHU
cUCTEeMaMH, KOTOPbIE TEHEPHPYIOT, epelatoT U 00pabaThIBAIOT IIM(POBOM CUTHA O CBOEM COCTOSHHUU. B mmpokom cmbicie —
poIiecc IepeHoca B MUPOBYIO cpeny GyHKINH U AeaTeNbHOCTeH (OM3HeC-IpOIecCoB), paHee BHIITOIHABIINXCS JFOAbMHA H
OpTaHMU3AIISIMH.

27 Hudposas miatpopma — 1. Moaens nesTensHOCTH (B TOM duciie OM3HEeC-AesTeIbHOCTH) 3aNHTEPECOBAHHBIX JIMIT HA
oOmeit aTgopme 1 QyHKIHOHUPOBAHUS Ha NH(POBBIX pRIHKAX; 2. [Inommaaka, moanep>kuBaronias KOMILICKC
aBTOMATHU3MPOBAHHBIX IPOIIECCOB M MOJIETBHOE MOTPpeOIeHnEe N(BPOBBIX TPOAYKTOB (YCIYT) 3HAUUTEIBHBIM KOJIMYECTBOM
notpedutenei; 3. MapopmannoHnHas cucteMa, CTaBIIas OQHUM U3 JIMAUPYIOUINX PELICHUH B CBOCH TEXHOJIOTHYECKOH HUIIE
(TpaH3aKIIMOHHOM, HHTETPAIIIOHHOM U T. II.).

28 Iudposoit npoaykr (yciyra) — 1. [Ipoaykr (yciyra), IpoU3BOAUMBII W/WITH PEAOCTABISIEMBIH B IN(POBOM
npocTpaHcTse; 2.0HO U3 CBOICTB MpOoayKTa (YCIIyrH), BOSHUKAIOLIEE IIPU OCYIIECTBICHUH U(POBBIX IPOIECCOB ¢ 00pa3oM
npoaykra (yciayru); 3. llennas unbopManys Win J0CTYI K SIEKTPOHHOMY CEPBHUCY, 3a KOTOPBIHA MOKYIATEIH COTJIACHBI IUIATHTh
JCHBIH.

2.2 TunoBble 3aJaHNUS IS OLIEHKH HABBIKOBOI'0 00pa30BaTeILHOI0 pe3yJibTaTa

[IpoBepsiemblit 00pa3oBaTENbHBIN PE3yIbTAT:

Kon u HaumeHoBanue O0pa3oBaTeNbHBIA pe3yabTaT
WH/INKATOPa JOCTHXKEHHUS
KOMIICTCHIIM N

OIIK-10.2: ITpoBoaut OOyuaromuiicst ymeer:

CaMOCTOATEIIbHBIC HAYYHBIC - BeIOMpaTh Haubosee 3pdhexkTHBHOE MporpaMMHOE 0OeciedeHUE AJIsl PELICHUs] KOHKPETHON
HUCCJIENOBAaHUSA, B TOM YHCJIE MPaKTUYECKOU 3a7auut

MIOKCK, OTOOP U aHATHU3
nHdopmanuu

1) Onuimre cOCTaB ¥ HA3HAYCHHE BJIEMEHTOB IIPOrPAMMHOTO 0OecreueH s /Ul PEIICHNsI KOHKPETHOM MPaKTUIECKOH 3a/1a4H 10
Oynayuieit mpodeccuoHANBHON IeATeIHbHOCTH.

2) HasoBuTe 1 yKauTe pasiauuue MPOrpamMMHOe obecreueHne, paboTaroniee B CHCTEME PEATbHOTO BPEMEHH, BCTPOCHHBIX H
pacIpeieIeHHbIX CHCTEM

3) IMoctpoute 0600IIEHHYIO CTPYKTYPY HH(POPMAIIMOHHOMN CHCTEMBI

4) Beimenute 0COOCHHOCTH COBPEMEHHOH NU(POBOI TEXHUKH

5) Onummure nepapXUIecKyro CTPYKTYPY YIPaBICHHUS KeJIe3HOAOPOKHOW CHCTEMON

6) Iposenute 0630p dyHkmoHupoBanus cucrembr ACY KT

7) HazoBuTe OCHOBHBIE CepBHUCH IHTEpHET U MHOTO BHIa-O0LICHHS HA XKEJIE3HOAOPOXKHOM TPAHCIIOPTE

8) Omminure Meron kosuiabopatuBHOM (uisTpanuu (user-based) i MPOrHO3MPOBAHHUSA, KAKYK OLEHKY JACT IOJIb30BATENh
MPETI0KEHHOMY MTPOAYKTY (TIPEIIOIOKHUTENbHBII PEUTHHT).

OIIK-10.2: [Ipooaut | O6yuaromuiics BIajgeer:

CaMOCTOSITEIbHbIE HAy4YHBIE | - OCHOBHBIMH HaBBIKAMHU pabOTHI M TOMCKA HHPOPMAIIUH B TPO(HECCHOHATIBHBIX 06a3ax
HCCIIEIOBaHUsA, B TOM 4YHCIC | maHHBIX, APMax, ACY.

MOWCK, OTOOp W  aHamm3

nHpOpMaINH

1) Nurepuer u Untpaner: 1) [punnuns: opranusaiun B cetn UuaTeprer. 2) Cepsucet B cetit Unureprer. 3) Kymbrypa
HHTEPHET-KOMMYHHKALUH.

2) WuremnexryanpHple cucTeMbl Ha TpaHcnopte: 1) Exmnas undopmarmonnas cpena. 3) Pone u mecto ACY XKT B
TpaHCHOPTHOM KoHBeilepe. 4) KoMmekcHas cucreMa MOHUTOPUHTA U YIIPABICHUS JIMKBUIAIMEN upe3BbIdaiiHbIX cuTyanuii OAO
«PXX». 5) [lepcnektuBHas TexHoyorus undposoii paguocsszu GSM-R.

3) Ludpossie nanubie u ux ananus: 1) [lonsaTue Habopa NaHHBIX: 00BEKT U ero arpulyThl. 2) [IpeacTaBieHHe qaHHBIX U
WX MUHMMANbHBIA 00beM ais aHanm3a. 3) CTaanu aHain3a JaHHBIX IS BBIIBJICHUS CKPBITHIX 3aKkoHOMepHOcTed. 4) Cdepsr
npuMeHeHHs TexHooruii Big Data. 5) Beibop MeTona morcka pemeHus AJ1s 3aa9 ONTHMH3AIHH.

4) Merojipl MammHEOrO 00yueHus U cepsl ux nmpumenenns: 1) Kiaccuueckoe o0yuenue (¢ yuureineM u 6e3 yuurels). 2)




O6yuenue ¢ nmoakperieHreM. 3) [TonmyaspHbIE aNTOPUTMBI KIIACTSPU3AIIHH.

2.3. Hepe'leHL BOIIPOCOB IUIA IIOATOTOBKHA oﬁytmmmnxca K HpOMe)l(yTO‘lHOﬁ arrecranuu

1) Cpencrsa peanu3zaiuu uHGOpManuoHHbix Texuonoruit. Kinaccugpuxamus UC OAO «PX]I». Cuctema yCIOBHBIX
0003HaYeHNI1..

2)  PexuMbI aBTOMATH3UPOBAHHOM 00paboTKH nHMOpManun. HTErpupoBaHHBIC TEXHOIOTHU B PACTIPEICICHHBIX CHCTEMAX. .

3) ACY Kak HHCTPYMCHT ONTHMH3ALHH IIPOLECCOB YIPABICHHUS B TPAHCIOPTHBIX CHCTEMaX.

4) Enwunas Kopropatnsaas AsromarusupoBanHas Cuctema Yipasneuus undpactpykrypoit (EK ACYI).
ABTOMaTH3MPOBaHHBIE CHCTEMBI YIIPABICHUS X03HCTBAMH 3IEKTPUGHUKAIH U JEKTPOCHAOKEHNS, AaBTOMATHKH 1 TEIEMEXAHUKH,
CBSI3ML.

5) EnuHas kopriopaTuBHas aBTOMAaTH3MPOBAHHAs CHCTEMA YIPABJICHHUS IIAHUPOBAHIEM M KOHTPOJIEM IIOTPeOICHHS
anexrpudeckoi sHeprun (EK ACY TIKIID) OAO «PXK ..

6) AmHanus, yuer u paccieOBaHHE OTKA30B TEXHHYECKUX CPEICTB.

7) KoMIutekcHasi aBTOMATU3UPOBAHHAS CHCTEMA yUeTa, PAacClIeIOBAHUS M aHAIN3a CITyYacB TEXHONIOTHICSCKUX HAPYILICHUH
(KAC AT) B OAO «PX[I»..

8) Meroasl moucka penieHuii Ha 6a3e pUCK-aHATH3a

9) Omnpenenenus, KTacCupHUKAIMA U CTPYKTYpa IKCIEPTHBIX CUCTEM, METOAOJIOTHS TIOCTPOCHHS IKCIIEPTHBIX CHCTEM

10) TlepcrextuBsl pa3sutus CI1J] Ha KeIe3HOIOPOKHOM TPAHCIIOPTE.

11) Oo6ecneuenue 3anuThl KOpnopatuBHoOi uHPopMaruu B OAO «PIK]».

12) Enunas aBTOMaTH3MpOBaHHAsI CHCTEMa AIIEKTPOHHOTO gokymeHnToobopora (EAC/) B OAO PXK/I..

13) HuTrerpupoBaHHBIC HHEPIHAIBHEIEC TEXHOJIOIHH IMHAMHYESCKOTO MOHHTOPHHIA PEIIbCOBOTO ITyTH

14) WudopmamoHHO-U3MEPUTENBHAS CUCTEMA JUTsl MOOWIIBHBIX CPENICTB THAarHOCTUKY MyTEBBIX yCTporcTB JKAT

15) CoBpeMeHHas CTpaTerst Pa3BUTHsI CHCTEMbBI KOMIUICKCHO IMArHOCTHKY HHPPACTPYKTYPHI KETC3HOTOPOKHOTO
TpaHCHOPTa

16) WurepakThUBHAS CHCTEMa AUATHOCTHPOBAHUS 0OBEKTOB HHPPACTPYKTYPHI KEIC3HOAOPOKHOTO TPAHCIIOPTA

17) MukpomnporeccopHas CHCTeMa KOHTPOJISI COCTOSIHUS 00BEKTOB HHPPACTPYKTYPHI JKEIE3HOIOPOKHOTO TPAHCTIOPTA HA
OCHOBE OECTIPOBOIHOM CETH Iepeaadn JaHHBIX

18) WuHOBanuu B TUArHOCTUKE HHPPACTPYKTYPHI

19) IIpumeHeHHE aNrOPUTMOB KOMITBEOTEPHOTO 3pSHUS IS ICTEKTHPOBAHHS OOBEKTOB Ha KEJIEC3HOMOPOIKHOM TIepee3ie

20) ABTOMAaTH3MPOBAHHBIC CPECTBA MOHHTOPUHIA M TEXHUYECKON THArHOCTUKH JKEJIE3HOIOPOKHON HHPPACTPYKTYPBHI

21) KoMmIuteKcHas OLEHKA COCTOSIHUS OECCTHIKOBOTO MYTH

22) Wpentudukanus cocrosinus CI1J] ¢ npuMeHeHneM HEWPOHHBIX ceTei

23) JImarHocTHKa CTPENOYHBIX DICKTPOIIPHUBOJIOB TI0 APAMETPaM TOKa

24) TlpumeHeHUe COBPEMEHHbBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA TS PEIIICHHS 3a/1a4 aBTOMATH3AIIUH TEXHOJIOTHIECKHUX
MPOLIECCOB

25) Wunosaruonnsie pemenns CTAM AJIK-CLB B ycloBUsSX KMIIOPTO3aMEIICHUS

26) BOJOKOHHO-ONITHYECKAS CHCTEMa CUTHATIM3AINE KOHTPOJIS COCTOSIHUSI 00BEKTOB HHPPACTPYKTYPBI

27) YmupapJjeHHE CTPEIOYHBIM dJIEKTPOIPHBOIOM C IPUMEHEHHEM HEHPOCETEBOr0 Npeodpa3oBaTelis YIpaBisieMOro CUrHana

28) WHTeiiekTyalbHbIE CHCTEMbl MOHUTOPUHIa OOBEKTOB TPAHCIIOPTHOH HHPPACTPYKTYPHI

29) Baronsi-nabopatopuu aBToMaTuku U tenemexanuku ATJIAHT

3. MeToauyeckne MaTepualibl, ONpeaesionue NPoueIypy U KpUTEPUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHMH NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTECTALUH

Kpurepun ¢popMupoBaHusi OlICHOK 110 0TBETAM HA BONPOCHI, BHINIOJIHEHHIO TECTOBBIX 3aJaHUH

- OIICHKAa «OTJHYHO» BBICTABJSICTCS OOYYAIOIIEMYCs, €CJIM KOJUYECTBO TMPABUIIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKA «XOPOIIO» BBICTABISICTCS OOYYAIOUIEMYCs, €CJIM KOJIMYECTBO TNPABUIIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o011ero 00bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKA «YIOBJIETBOPHTEJIbHO» BBICTABISICTCS OOYyYaromIeMycs, €CJIM KOJIMYECTBO IMPABUIIBHBIX
OTBETOB Ha TECTOBBIE BOMPOCH! —/5—60 % oT 061Iero o0bEMa 3a1aHHBIX BOTIPOCOB,;

- OILICHKa «HEYIOBJIETBOPHTEJIbHO» BBICTABISCTCS OOYYArOIIEMYCs, €CIM KOJMYECTBO MPABUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00BEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanus OieHOK MO pe3yJbTaTaM BbINOJIHEHUS 3aIaHU

«OTIMYHO/324TEH0» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO MMOJTHOCTHIO 03 OIIMOO0K U HEJ0YETOB.



«Xopomio/3a4TeH0» — CTaBUTCS 32 PadOTY, BBITIOIHEHHYIO MTOJTHOCTHIO, HO TIPY HAIMYHMH B HEH He Ooliee
OJIHO Herpy0oil OIMOKN U OTHOTO HeloueTa, He 0oJiee TpeX HEeJJOYETOB.

«Y10BJIETBOPHUTEILHO/3aUTEHO» — CTABUTCS 32 PadOTy, €CIIM 00YyYaIOUIHIiCsS PaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceil paboThl WK JAOMYCTUI HE OoJiee OAHON TpyOoil OmMMOKK U IBYX HEJOYETOB, HE Ooyiee OHOM
rpyooii U ogHOW HerpyOoi omuOku, He 0oyiee TpeX HETrpyObIX OIIMOOK, OJHOW HErpyOOi OMHUOKH M JBYX
HE/I0UETOB.

«HeynoBJIeTBOPUTEILHO/HE 3aYTEHO» — CTAaBHUTCS 3a pabOTy, €CIM YHCIO OMHMOOK W HEI0YETOB
MIPEBBICUIIO HOPMY JIJIsl OLIEHKH «yJOBJICTBOPUTEIHHOY WM MPABUIBHO BBHITIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowl owuboxk:

- 2pyoOble OwubKU: He3HaAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 peueHus 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCI08UsL NPEOTIONCEHHO20 3A0AHUSL.

- HeepyOvlie OWUOKU: HEMOYHOCU (HOPMYIUPOBOK, ONpeoeleHUll, HEePAYUOHANbHBIN 8blOOD X00d
peuerus..

- Heoouemvl. HEPAYUOHANbHbIE NpUeMbl BbINOJHEHUSA 3A0aHUus; OMmOoeNbHble NOSPeUHOCU 8
hopmynuposke 8b160008,; HeOPeI’CHOE BbINONHEHUE 3A0AHUSL.

Kpurepuu ¢popMupoBaHNs OLIEHOK MO IK3aMeHY

«Otauuno» (5 OamnoB) — oOyyaroUIUiics NOEMOHCTPUPYET 3HAHHWE BCEX pa3JllelioB H3ydyaeMoi
JTUCHUIUIMHBL:  cOoAepKaHWe ©0a30BbIX TOHATHH U (yHAAMEHTAIBHBIX MpPOOJIeM; YMEHUE U3Jararhb
MPOrpaMMHBIM MaTepuall ¢ JAEMOHCTpaluell KOHKPETHbIX MpuMepoB. CBOOOIHOE BIaJeHHE MaTepuaioM
JOJDKHO XapaKTEePU30BaThCS JIOTUYECKON SCHOCTHIO M YETKHUM BHJICHMEM IyTeH NMPUMEHEHUs TOJYyUYEeHHBIX
3HAHUU B MIPAKTHUYECKOH EATEIbHOCTH, YMEHUEM CBSI3aTh MaTepual ¢ APYTUMU OTPACIISIMH 3HAHMUSL.

«Xopomo» (4 Oamra) — oOydYalOIIMICS JEMOHCTPUPYET 3HAHHUS BCEX pa3lIeJIOB H3ydaeMou
JTMCUHUIUIMHBL COJIep)KaHWe 0a30BbIX MOHATUH M (QyHIAMEHTaJIbHBIX MPOOJEM; MPHOOpPENT HEOOXOAUMBIC
YMCHHUA W HAaBBIKHM, OCBOWJI BOIIPOCHI IMPAKTUYCCKOrO IMPUMCHCHUA IMOJTYYCHHBIX 3HaHHﬁ, HC OO0IIYCTUJII
(baKTUYECKUX OIMMOOK TPU OTBETE, JOCTATOYHO IMOCJICIOBATEIBHO M JIOTMYHO H3JIaraeT TEOPETHUYCCKUI
Marcepuraj, AOIyCKad JIWIIb HCE3HAYUTCIBHBIC HAPYUWICHUA IMOCICAOBATCIBHOCTU H3JIOKCHUA W HCKOTOPLIC
HeTouyHOCTU. TakuMm oOpa3oM, JaHHAs OIEHKa BBHICTABISETCS 3a MPaBWIbHBINA, HO HEIOCTATOYHO MOJHBIN
OTBET.

«Y10BJIeTBOPUTEJIBHO» (3 Oamia) — oOydaroIIuiics JIEMOHCTPUPYET 3HAHUE OCHOBHBIX pa3J/eoB
IpOorpaMMbl M3y4aeMoro Kypca: ero 0a30BbIX HOHATHH M (yHIaMEHTaIbHBIX Hpobiem. OnHaKo 3HaHME
OCHOBHBIX IPOOJIEM Kypca HE MOJIKPEIUIIOTCS KOHKPETHBIMU MPAKTUYECKUMHU TPUMEPAMH, HE IMOIHOCTHIO
packpeiTa CYIIHOCTh BOIIPOCOB, OTBET HEJOCTAaTOYHO JIOTMYEH M HE BCEr/a IOCJIeNOBaTeNeH, JOMYIIECHBI
OLIMOKU M HETOYHOCTH.

«HeynoBiersopureabHo» (0 OamioB) — BBICTABISETCS B TOM cllydyae, Korja oOydaromiuiics
J€MOHCTPHUPYET (pparMeHTapHble 3HAHHS OCHOBHBIX pa3zeiioB MPOTrpaMMbl U3y4yaeMoOro Kypca: ero 0a3oBbIX
MOHATUA U  (PyHIAMEHTANBHBIX MpoOJieM. Y 9SK3aMEHyeMOro ciabdo BbIpaXXeHa CIIOCOOHOCTh K
CaMOCTOSITEIbHOMY ~AQHAJIMTHYECKOMY MBIIUIEHUIO, HMEIOTCSl 3aTpyAHEHUS B U3JO0XKEHWU MaTepuana,
OTCYTCTBYIOT HEOOXOIUMbIE YMEHMSI U HAaBbIKHU, JIONYLIEHBI IPyOble OITMOKN U HE3HAHNWE TEPMUHOJIOTUH, OTKa3
OTBEYATh Ha JIOMOJIHUTEIbHBIE BOIMPOCHI, 3HAHME KOTOPHIX HEOOXOAWMO Ul MOJMYYEHHUS MOJOKHUTEIHHOMH
OLIEHKHU



