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1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTeCTAllUl — OLNCHUBAHUC NPOMCKYTOYHLIX W OKOHYATCIIbHBIX PC3YyJILTATOB
OoOyueHHs 10 JUCHUIUIMHE, OOCCICUYHMBAIONINX JIOCTHKCHHE IUIAHUPYEMbBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMbI MPOMEKYTOUHOH aTTeCTalluM: 3a4eT, 9 cemectp.

[Tepeuens KoMIETeHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHHBI

Kon n HanMeHOBaHUE KOMIIETEHIINT Kox nnnukatopa 1oCcTHXEHU
KOMIETEHINH
ITK-2 CriocoGeH npon3BOIUTh IPOESKTUPOBAHKE M PACUET DIIEMEHTOB XKEJIE3HOIOPOKHOTO I1K-2.2. [Tpumensier cpencraa
IIyTU ¥ UCKYCCTBEHHBIX COOPYKEHHH aBTOMAaTHU3MPOBAHHOTO

HPOSKTUPOBAHHUS IS
MOJICTUPOBAHHS PAOOTHI
TPAHCIIOPTHBIX IIyTeH U
UCKYCCTBEHHBIX COOPYKESHHI

Pe3ynbrarel 00yueHus MO AUCHUILTHHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON TPOrPaMMBI

Koz 1 HanMeHOBaHUE HHAUKATOPA Pe3ynbTaThl 00y4eHUs [0 JUCIUIUINHE OueHouHbIe
JOCTIDKECHHS KOMIIETEHIUH MaTepHabl
(cemectp 9 )

IK-2.2. ITpumenser cpenctea | OOyuarouiics 3HaeT: 3amaaus (Nel - Ne
aBTOMAaTU3UPOBAHHOTO  HPOCKTUPOBAHUA | - CoBpeMeHHbIe  LHU(ppPOBbIe  HMH(DOPMALMOHHO- | 28)
TS MOJEIUPOBAHUS paboThl | KOMMYHHUKAI[UOHHbIE TEXHOJOTHM, MHCIOIb3yeMble B
TPAHCIOPTHBIX IyTeHl M MCKYCCTBCHHBIX | IMPO(CCCHOHAIBHON ACSITEIEHOCTH
COOpYKEHHUH OOyuaronuiicst ymeer: 3ananus (Nel - Ne)

- BbIOMpaTh Hambonee 3ddekTuBHOE MpPOrpaMMHOE
obecrieueHne JuIsl pelIeHns] KOHKPETHOW IPaKTHYECKON
3a1a4n

OOyJaroniuiics BIaaeer: 3amanus (Nel - Ne4)
- OCHOBHBIMHU HaBBIKaMH pabOTHI 1 TIOMCKA HHpOpMannu
B ipodeccnoHaNbHBIX 0a3zax nanHbix, APMax, ACY.

[MpomexyTouHas aTTecTanus (3a4eT) MPOBOJUTCS B OJTHOM M3 CICAYIONIMX (OPM:
1) oTBeT Ha OUIIET, COCTOSIIHIA M3 TEOPETUIECKUX BOIIPOCOB U MPAKTHYCSCKUX 3aJaHUIA;
2) BeimonHenue 3ananuii B OVOC Tpusl YIIC.

2. TunoBbie KOHTPOJIbHbIE 32JaHUA UM HHbIE MATEPHAJbI I OLEHKH 3HAHUH, YMEHUI,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPaKTePU3YOIIHX YPOBEHb C(POPMHPOBAHHOCTH KOMIIETEH NI

2.1 TunoBbie BONPOCHI (TECTOBBIE 3aIaHK ) 1JI5l OLIEHKH 3HAHNEBOI0 00Pa30BaTe/JIbHOI0
pe3yJbTara

[TpoBepsieMsblii 00pa30BaTENbHBINA PE3YNIbTAT:

Kon v HaumeHoBaHuUE MHAUKATOPA OO0pazoBarenbHBIN pe3yabTaT
JIOCTIDKEHUS] KOMIETSHITUH

IK-2.2. TIpumensier cpexacrBa | OOyuaromiuniics 3HaeT:

aBTOMaTU3UPOBAHHOTO - COBpEMCHHbIC [U(PPOBBIC WHYOPMAIMOHHO - KOMMYHHKAIIMOHHBIC TEXHOJOTHH,

MIPOEKTUPOBAHHUS JUIS | UCIIOJIb3YEMbIC B TPOPECCHOHAIBHOMN e TeIbHOCTH

MOJIEIUPOBaHUS paboTsl




TPaHCIIOPTHBIX yTeH u
HCKYCCTBEHHBIX COOPYKEHHUH

ConocTaBUTh NOHATHS U WX ONpPe/IeTeHus

1 AZIMTHUBHOE NPOU3BOJICTBO — IIOCTPOCHUE CIIOKHBIX TPEXMEPHBIX AeTalield U3 LM(PPOBLIX TaHHBIX 3D-Moxenu myrem
HaHECEHUs MOCIeA0BaTeIbHbIX ClI0eB MaTepHuana (3D-nedats).

2 ANZIUTUBHBIE TEXHOJIOTHU — TEXHOJIOTHH I10 CO3JJaHUI0 OOBEKTOB 33 CUET HAHECEHHS MOCJIEI0BATENLHBIX CJIOEB
Marepurana. Mozenu, N3roToBJICHHBIE aJIUTHBHBIM METOAOM, MOTYT IIPHUMEHATHLCSI Ha TFOOOM IPOM3BOJCTBEHHOM 3Talle — Kak
U U3TOTOBJICHHS OTIBITHBIX 00pa3IoB (T. H. OBICTPOE MPOTOTHIIHPOBAHIE), TAK M B KAUECTBE CAMHX TOTOBBIX M3IENUH (T. H.
OBICTPOE TIPOU3BOICTBRO).

3 bnokueitn (ot anri. blockchain) — TexHONOTHA, 00BEAMHSIONIAS PSIT MATEMATHYECKUX, KPUOTOTpapHUIECKUX U
9KOHOMHYECKHX MIPUHINIIOB, KOTOPBIE ITOAAEPKUBAIOT CYIIECTBOBAHHUE PACIIPEACICHHOTO MEKAY HECKOJIIBKUMH yIaCTHHKAMH
peectpa. OCOOEHHOCTH TEXHOJIOTHH 3aKJIIOYAIOTCSI B HEBO3MOXKHOCTH M3MEHUTH MJIH MOJ/IENATh JaHHbIE, B TPO3PAYHOCTH
MIPOM3BOIMMBIX TPAH3AKIH, ICIIEHTPAIM30BaHHON IPOBEPKE JITAHHBIX, U30BITOYHOCTH Y3JIOB CETH U OCOOCHHOCTSX
BepU(HKALUK C TOMOIIBIO IU(PPOBBIX MOANUCEH.

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

5 Beeobumit Uateprer («MuTepHET Beero» / The Internet of Everything), «Muateprer Beweit» (Internet of Things) —
TEPMHUHBI, 0003HAYAIONTIE BEAYIIYIO KOHIETIHIO (POPMHUPOBAHNUS TI00ATBHOHN CETeBO MHPOPMAMOHHOW HHPPACTPYKTYPHI U
OTIPEICTISIONINE BRIYUCIUTENBHYIO CeTh (PU3NIecKNX 00BEKTOB (JIFOAEH M MAIINH, Pa3lTNIHbIX TEXHUIECKHX YCTPOMCTB),
KOTOpBIE OCHAIIEHBI BCTPOSHHBIMHU IPOTPAMMHBIMK 1 HH()OPMAIMOHHBIMU TEXHOJIOTUSIMH [UIS B3aUMOJCHCTBHSA APYT C APYroM
WIN ¢ BHeNIHel cpenoil. BeceoOmmuit IHTEpHET MO3BOIISIET HA OCHOBE OOLIMX CTAHAAPTOB U MMPOTOKOJIOB KOMMYHHKAIN
UACHTH(HUINPOBATE U OOBEANHNATH B €ANHOE HHPOPMAIIMOHHOE TPOCTPAHCTBO PEABHBIC U BUPTYaJIbHBIE OOBEKTHI.

6 BuptyanpHast peanbHOCTB (aHriI. virtual reality, VR, uckyccTBeHHast peaqbHOCTD) — CO3MaHHBIA TEXHIYSCKIMH
cpeacTBaMu MUp (0OBEKTHI U CyOBEKTHI), TIEpejaBacMblil YeJIOBEKY Uepe3 ero OLIYILEHHUs: 3pEHHE, CIIyX, OOOHSHHE, OCS3aHHE U
npyrue. BupryanbHas peaibHOCTh MMUTHPYET Kak BO3JICHCTBHE, TaK M PeaKkilMy Ha BO3JEHCTBHE.

7 'HHOBaIIMOHHAs HYKOCUCTEMA — COBOKYITHOCTh CyOBEKTOB, B3aMMOJICHCTBYIOIIUX B ITPOIIECCE KOMMEPIHATN3AIHN
WHHOBALIUH U UX B3aUMOCBS3eH, aKKyMYJIUPYIOIIas YelIoBeUecKUe, (PMHAHCOBBIC U MHBIE PECYPCHI U1l HHTEHCH(UKAIINH,
ONTHMU3AIMHU U o0ecniedeHus 3HHEKTUBHOCTH KOMMEPIMAIN3aI[Mi HHHOBAIHH.

8 MckyccTBEHHBII MHTEIJIEKT — HayKa U TEXHOJIOTHUS CO3/IaHMsl MHTEJUIEKTYaJIbHBIX MaIlInH, 0COOCHHO
MHTEJJIEKTYaIbHBIX KOMITBIOTEPHBIX MIPOTPaMM; CBOHCTBO HHTEIUIEKTYAIBHBIX CHCTEM BBIIIOJIHATH TBOPUYECKUE (DYHKITUH,
KOTOpBIE TPATIHUIIMOHHO CUNTAIOTCS IIPEPOTaTHBON YEJIOBEKA.

9 KacroMu3zanus — MHANBUAYaIU3aLHs POIYKIUH O 3aKa3bl KOHKPETHBIX MOTPeONTEIEH IyTeM BHECEHUS
KOHCTPYKTHBHBIX WM AN3aHHEPCKUX U3MEHEHUH, TTIaBHBIM 00pa30M Ha KOHEYHBIX CTaHSIX MPOM3BOACTBEHHOTO IMKIIA.

10 KoMmbroTepHBIN HHXWHUPHHT — KOMIUIEKC YCIYT 10 pa3padoTKe MPOIYKTa, MPOBEICHUIO PACYETOB M aBTOMATH3ALIUH
MIPOM3BOJICTBEHHBIX MPOIECCOB C UCIIOJIb30BAHUEM CIIEIIHAIN3UPOBAHHOTO HH)XEHEPHOTO NPOIPAaMMHOI0 00eCIIeYeHHs,
BKJIFOYAIOLIETO B ce0s COBPEMEHHBIE CUCTEMbI MH)XEHEPHOT'0 aHaIN3a U MOJICINPOBAHUS, TAKUE KAK CHCTEMBI
aBTOMaTH3MpoBaHHOTO poekTupoBanus (Computer-AidedDesign, CAD), moarorosku mpoussozactsa (Computer-Aided
Manufacturing, CAM), urxeneproro ananusa (Computer-Aided Engineering, CAE), ynpasieHus JaHHBIMH O IPOJYKTE
(Product Data Management, PDM), ynpasnenus sxu3HeHHbiM koM npoaykra (Product Life cycle Management, PLM). C
OoJiee MIMPOKOM TOYKH 3PEHUS] KOMITBIOTEPHBIH HHKMHUPUHT — 3TO COBOKYITHOCTb BCEX KOMIIOHEHTOB, MIPEAHA3HAYCHHBIX IS
3G PEKTUBHOTO PEHICHHS CIOXKHBIX HAYYHO-TEXHHYECKUX POOJIEM MyTeM MaTeMaTHYECKOTO U KOMITBIOTEPHOTO
MOJIETTMPOBAHHSI.

11 KoHcopryMbl — cTpaTernieckie UcCiIea0BaTeIbCKUe, TEXHOJIOTMIECKNE NIIM HHBECTUIIMOHHBIE TApTHEPCTBA B
COCTaBe KOMIIAHUH, IIOCTABIIMKOB TEXHOJOIMIECKUX PEIICHNH, HOTpeOUTENel 3THX peIICHUH U TOCyIapCTBEHHOTO PEryJIsiTopa.

12 Kubepduznueckue cucremsl (CPS) — 3T0 crcTeMBl, COCTOSIINE U3 PA3IMYHBIX TPUPOAHBIX 00BEKTOB, HCKYCCTBEHHBIX
TIOJICUCTEM M YIPABISIOMINX KOHTPOJUIEPOB, MO3BOJISIIONINX MPEACTABUTH TaKoe 00pa3oBaHUE KaK eIMHOE IIEJI0e.

13 Haunyumas noctynHas texsosorus (HAT) — TexHOIOTHS IPOU3BOACTBA IPOIYKIMH (TOBAPOB), BEITOTHEHUS PadoT,
OKa3aHusl yCIIyT, onpejelisieMasi Ha OCHOBE COBPEMEHHBIX JJOCTHIKEHHH HAyKH U TEXHUKH U HAWJTYYIIIEr0 COUYETaHUsI KpUTEPUEB
JIOCTHIKEHUSI LieJIei OXpaHbl OKPYKAIOLIEH Cpe/ibl IPH YCIOBUU HAINYHS TEXHUUECKOH BO3MOKHOCTH €€ IPUMEHEHUSI.

14 HeiipoHHble ceTH — MaTeMaTHYECKUE MOJICIIH, & TAK)KE UX IPOrpaMMHbIE WM allllapaTHbIe peaii3aliy, IIOCTPOCHHbIE
IO TIPUHIUITY OPTaHU3alUK U (PYHKIIMOHMPOBAHHS OMOJIOTHYECKMX HEWPOHHBIX CeTeil — ceTel HEPBHBIX KJIETOK KHUBOTO
OpraHusma.

15 OOpatHbIil HHXUHUPHHT — UCCIIE0BaHNE HEKOTOPOT'O FTOTOBOTIO YCTPOICTBA WM TIPOTPaMMBI, a TAKXKE JOKYMEHTAIUU
Ha Hero C LeJIbIO MOHATH MPUHIMI €ro paboThl; HAPUMEp, YTOOBI 00HAPYKUTH HEIOKYMEHTHPOBaHHBIE BO3MOKHOCTH (B TOM
YHCIIE TIPOrPaMMHBIE 3aKIIaKH), CAENaTh N3MEHEHHE WM BOCIIPOU3BECTH YCTPONUCTBO, MPOTPaMMy WIIM HHON OOBEKT C
aHAJOTWYHBIMH (QYHKIHUSMH, HO 0€3 IPSMOT0 KOIIMPOBAHUSL.

16 OMHMKaHAIBHOCTD — TO MOJX0]] K KOMMYHHUKAIIMH, IPX KOTOPOM KJIIMEHTHI BBIOMPAIOT Hanbosee yaoOHbIH 11st ce0st
KaHaJl COBEPILCHHUS MTOKYIKH: HHTEPHET-Mara3uH, KOJUILEHTP, MOOWIIbHAs BEPCHs caifTa, MOOMIbHOE TPUIIOKEHHE, OOBIYHBIH
o¢dnaitH-Marazux

17 TlepenoBblie IPOU3BOICTBEHHBIC TEXHOIOTHH — TEXHOJIOTHH M TEXHOJIOTHYECKHE MPOLIECChl (BKII0Yas HE00X0auMoe
JUIsl MX peajn3aluy 000pyJ0BaHKe), YIPaBIsEMbIe C TOMOIIbI0 KOMITBIOTEPA WIIM OCHOBAHHBIE HA MUKPOIJIEKTPOHUKE U
HCIIOJIb3yeMbIE MPHU MPOSKTUPOBAHUH, TIPOU3BOJICTBE HIIM 00pabOTKe MPOAYKIHUHU (TOBAPOB U YCIIYT).

18 IlinardopMa — B LIMPOKOM MOHUMAHUH, KOMMYHHKAIIMOHHASI M TPAH3aKIIMOHHAS CPeJia, YYACTHUKH KOTOPOI
W3BJIEKAIOT BHITOBI OT B3aUMOJICHCTBHS APYT C IPYTOM.

19 ITnardpopma (1rdpoBast) — IpUHIUNNATIBHAS KOHCTPYKIMS 00bEKTa, BKIIOYAIoIast B ce0sl KOMIUIEKC YacTew,
MOJICUCTEM, HHTEP(}EHCOB U TEXHOJIOTHIECKHUX MPOIIECCOB, B KOTOPHII BKIIFOUCHBI KaK HEM3MEHHBIE («OCHOBHBIE»), TaK U
nepeMeHHbIe («repuepuitHbIe)») KOMIIOHEHTHI, BapbHPYIOIIAECS OT CUTYaIlMU K CUTYalllH.

20 ITnardopMuzanus — nporecc U3MEHEHHsI apXUTEKTYpbl/OPraHU3aIMy PHIHKOB TOBApOB M YCIIYT I0J] BIMSHUEM




pacIpocTpaHeHUs] MOIYJIBHBIX IU(POBBIX IIIAT(HOPM U IPUMEHEHUS IIaTPOPMEHHBIX TEXHOJIOTHH, KOTOPbIE TIO3BOJISIOT
MOJKJIIOYUTH K €IMHOMY MH(OPMAIIMIOHHOMY POCTPAHCTBY JIIOAEH, yCTPOWCTBA M CUCTEMBI 110 BCEHl LIETIOYKE CO3/1aHMs
J100aBIEHHON CTOMMOCTH, a TAKXK€ CBSI3aHHAsl C JAaHHBIM ITPOLIECCOM TpaHchopmanus OM3HeCMOo/IeNeH.

21 IIpopbIBHBIE HCCIIEIOBaHMSI — UCCIIEOBaHMsI, CIOCOOHBIE KOPEHHBIM 00pa30M U3MEHHUTH IIOHUMaHNE BaXKHOU
CYILECTBYIOLICH

HAYYHOHN MJIHM TEXHOJOTMIECKOW KOHIICTIIIMH MM NIPUBECTH K CO3JJAHUIO HOBOW IapagurMbl WIM 00JIaCTH B HAyKe U
TEXHHKE.

22 PoGoTu3anus — HCIOIH30BAHNE HHTEIUICKTYAIBHBIX POOOTEXHIUECKUX KOMITIEKCOB, QYHKIIMOHAIEHBIE 0COOEHHOCTH
KOHX COCTOSIT B IOCTATOYHO TMOKOM pPearnpoBaHUM Ha U3MECHEHHUS B pabodeii 30He.

23 TexHOIOTUYECKUE HHHOBAIMN — AESTEIbHOCTh OPTaHU3AINH, CBA3aHHAS C Pa3pabOTKON M BHEAPEHHUEM:
TEXHOJIOTUYECKH HOBBIX ITPOJIYKTOB U MPOIIECCOB; TEXHOJIOTMYECKUX YCOBEPIICHCTBOBAHUH B IIPOAYKTAX U IPOLECCax;
TEXHOJIOTUUECKH HOBBIX MM 3HAYUTEIHLHO YCOBEPILICHCTBOBAHHBIX YCIIYT; HOBBIX MJIM 3HAYHUTEIILHO YCOBEPIICHCTBOBAHHBIX
croco0O0B MPOU3BOJICTBA (TIEpeadu) YCIyT.

24 TexHONOTHYECKOE MPEANPUHIMATEIBCTBO — ATO CTHJIb JIMAEPCTBA B ON3HECE, OCHOBAHHBIH Ha Ipoliecce
UAeHTH(HUKALNH TEXHOJIOTHYECKH MHTEHCUBHBIX OM3HEC-BO3MOXKHOCTEH C BEICOKMM ITIOTEHIIMAJIOM, a TAK)KE Ha YIPaBICHUH
OBICTPBIM POCTOM C MCIIOJIb30BaHUEM MPUHIUIHAIBEHBIX HABBIKOB MPUHSATHS PEIICHUI B PEXKHUME PEeabHOr0 BPEMEHH.

25 3D-texHoMOTHY (TI€YaTh) MITH «aIJUTHTHBHOE IIPOU3BOACTBOY — MPOIIECC CO3MAHUS [EIbHBIX TPEXMEPHBIX 00BEKTOB
MIPaKTUIECKH JTF000 TeOMeTpIIecKol GOPMBI Ha OCHOBE ITU(PPOBOH MOIECIIH.

26 Ludposuszanus — 3aMeHa aHAIOTOBHIX ((PU3MUECKIX) CUCTEM cOOpa M 00pabOTKH JaHHBIX TEXHOJIOTHIECKUMHU
CHCTEMaMH, KOTOPbIE TEHEPHPYIOT, EPEeatoT M 00pabaThIBAIOT IIM(POBOI CUTHAT O CBOEM COCTOSHHU. B mmpokom cmbicie —
Ipolrecc nepeHoca B MUQPOBYIo cpeny QyHKIUH U JeaTebHOCTEH (OM3HEC-IPOLEecCOB), paHee BBINMOIHIBIINXCS JIOAbMH 1
OpTaHMU3AISIMU.

27 Hudposas wiathopma — 1. Moaens 1eATeabHOCTH (B TOM YUCiie OU3HEC-ASTeIbHOCTH) 3aHHTEPECOBAHHBIX JIUI HA
o0mieit aThopme 11 GyHKIIMOHUPOBaHMS Ha NH(GPOBBIX PhIHKAX; 2. [1oIaaka, moaaepKuBaroiias KOMILUICKC
aBTOMAaTH3UPOBAHHBIX IPOLIECCOB U MOJICIBHOE MOTPeOIeHHe U(PPOBBIX MPOIYKTOB (YCIYT) 3HAYMTEIBHBIM KOJIMYECTBOM
notpedutenei; 3. MadpopmannoHnHas cucteMa, CTaBlIas OJHAM U3 JIMAUPYIOLIUX PELICHUH B CBOEH TEXHOJIOTHYECKOI HUIIIE
(TpaH3aKI[MOHHOM, HHTETPAIIMOHHON | T. II.).

28 Ludposoit npoaykr (yciyra) — 1. I[IpoaykT (yciyra), Ipou3BOAUMBII W/HIH IPEIOCTABISIEMbIN B IU(PPOBOM
npoctpaHcTie; 2.0QHO U3 CBOMCTB NMPOAYyKTa (YCIyTH), BOSHUKAIOIIEE TP OCYIIECTBICHUN IU(PPOBBIX MPOIIECCOB ¢ 00pa3oM
npoxykra (yciyrn); 3. LleHHas mHGOpMAIHS HIH JOCTYII K 3JIEKTPOHHOMY CEpPBHCY, 32 KOTOPBIH NOKYNATEIH COTTIACHBI ITATHTh
JICHBT U.

2.2 TunoBble 3a]aHUS VI OLIEHKH HABBIKOBOI0 00pa30BaTeILHOIO pe3yJibTaTa

[IpoBepsiemblit 06pa3oBaTENbHBIN Pe3yIbTAaT:

Kon u HaumenoBaHue OO0pa3oBaTenbHbII pe3yIbTaT
WHAMKATOPA JOCTHXKEHUS
KOMIIETEHIIUU

IIK-2.2. [TpumeHnsieT cpeacTaa OOy4aromuiicss ymeeT:

ABTOMATU3HUPOBAHHOTO - BLI6HpaTL Haubolee 3¢)¢)CKTI/IBHOC porpaMMHOE obecrnieueHue JuIst penieHus: KOHKPETHOM
TIPOCKTHUPOBAHUS IS MPaKTHUYECKOM 3a1a4n

MOJICIUPOBAHUS PaOOTHI
TPAHCHOPTHBIX MyTEH U
HCKYCCTBEHHBIX COOPY>KEHUHN

1) Onumute coctaB M Ha3HAYCHHE JIEMEHTOB IPOTPAMMHOTO 00ECTICUSHHS TS PEICHHST KOHKPETHON IPAaKTHYECKOH 3a/1auu I1o
Oynymeit npodecCHOHATBFHON AEATSIIEHOCTH.

2) Ha3oBuTe M yKakuTe pasjiuvue MporpaMMHOe obecriedeHue, paboTamoliee B CHCTEME PeabHOTO BPEMEHH, BCTPOCHHBIX U
pacrpeneneHHbIX CHCTEM

3) IlocTpoute 0600IIEHHYIO CTPYKTYPY HHOOPMAITHOHHON CHCTEMBI

4) Beinennute 0COOCHHOCTH COBPEMEHHOM NH(POBOH TEXHUKH

5) OnummmTe uepapXxudecKyro CTPYKTYpy YIPaBISHUS KeIE3HOAOPOKHON CUCTEMOMN

6) IIposemure 0630p GyHKIMOHUpOBaHUS cucteMbl ACY KT

7) HazoBute OCHOBHBIE CEpBUCH MIHTEpHET W MHOTO BHIa-00MICHHS HA KEJIE3HOIOPOKHOM TPAHCIIOPTE

8) Omminure Meron kosuiabopatuBHOM (uisTpanuu (user-based) i MPOrHO3MPOBAHHUS, KAKYHO OLEHKY JIAacT IOJIb30BATENb
IPEJUI0KEHHOMY IPOAYKTY (IIPEAOI0KHUTEIBHBIA PESUTHHT).

IIK-2.2. Tlpumensier cpenctsa | OOyyaroNuiics BiajaceT:

aBTOMATH3UPOBAaHHOTO - OCHOBHBIMH HaBBIKAMH PA0OTHI U MIOUCKA HHPOPMAIIUU B TPO(PECCHOHATBLHBIX Oa3ax
MIPOCKTUPOBAHUS 1ng | nanseix, APMax, ACY.

MOJICITUPOBAHHUS paboTHI

TPaHCIOPTHBIX myTen u

HCKYCCTBEHHBIX COOPY>KEHUMU

1) Nurepuer u Untpaner: 1) [punmuns: opranusaiun B cetr UuTteprer. 2) Cepsucsl B cetn Uureprer. 3) Kymbrypa
HHTEPHET-KOMMYHHKAIINH.

2) WuremnextyaibHble cucTeMbl Ha TpaHcnopre: 1) Exunas wadopmarmonnas cpena. 3) Poms u mecto ACY XKT B
TPaHCHOPTHOM KoHBeiiepe. 4) KoMmiuiekcHas cucreMa MOHHTOPHHTA W YIIPABJICHHS JIMKBHIAIMEN Ipe3BeIYaiHbIX cuTyaruiit OAO




«PXX». 5) [lepcniektuBHas TexHosorus undposoit paguocssizu GSM-R.

3) LHudpossie nanubie u ux ananus: 1) [lonsTue Habopa qaHHBIX: 00BEKT U ero arpulyThl. 2) [IpeacTaBieHHe JaHHBIX U
UX MHUHMMAJIBHBIH 00beM s aHanuza. 3) Cragum aHaiu3a AaHHBIX JUIS BBIABIICHHUS CKPBHITHIX 3akoHOMepHocTed. 4) Cdepsl
npuMeHeHus TexHooruii Big Data. 5) Bribop MeTosa noucka pemenus uist 3a1a4 ONTHMH3aLUH.

4) Metojip1 MatimHHOTO 00yueHust u cepsl ux npumenenus: 1) Kiaccuueckoe o0yuenue (¢ yunresieMm u 6e3 yuures). 2)

O06yuenue ¢ noakpervieHneM. 3) [lomynspHbIe arTOPUTMBI KJIACTEPHU3aLNH.

2.3. [lepeyeHb BONMPOCOB /1Jisl MOATOTOBKH 00YYAKOIIMXCS K MPOMEXKYTOUYHOM aTTecTalumn

1) Cpexcrsa peanuzanuu HHGOPMAITMOHHBIX TexHOMOTHI. Kinaccupukamms UC OAO «PXK]I». Cucrema ycIioBHBIX
0003HaYCHUIL..

2)  PexuMbl aBTOMaTH3UPOBaHHOM 06paboTKy HH(pOpManuy. HTErpHpoBaHHBIE TEXHOJIOTHH B PACIIPEICICHHBIX CHCTEMAX. .

3) ACY kak HHCTPYMEHT ONTHMH3AIIMH MPOLECCOB YIPABICHHUS B TPAHCIIOPTHBIX CHCTEMAX.

4) Enunas KopmopatusHas ABromatuszupoBanHas CuctemMa Ynpasnenus unppactpykrypoii (EK ACYI).
ABTOMaTH3UPOBAaHHbIE CHCTEMBI YIIPABICHHS X03IHCTBAMH AIEKTPU(PUKALIUH U SIEKTPOCHAOKEH ST, aBTOMATHKH U TeJIEMEXaHHUKH,
CBSI3ML.

5) ExauHas KOpmopaTHBHAs aBTOMAaTH3UPOBAHHAS CHCTEMa YIIPABICHHUSI INIAHUPOBAHHUEM M KOHTPOJIEM TTOTPeOIeHMs
anekrpuueckoit aHeprun (EK ACY IIKIID) OAO «PX]»..

6) Amnamms, y4eT U pacCleOBaHUE OTKA30B TEXHUYECKUX CPE/ICTB.

7) KomiutekcHast aBTOMaTH3UPOBAHHAS CHCTEMA yUeTa, PAacCACAOBAHNUS M aHAJIN3a CIy4aeB TEXHOJOTHICCKUX HAPYIICHHI
(KAC AT) B OAO «PX»..

8) Meroxsl moncKa penieHuid Ha 6a3e pUCK-aHaN3a

9) OmnpeneneHus, KIacCUPHUKALMA U CTPYKTYpa IKCHEPTHBIX CHCTEM, METOIOJIOTHS IIOCTPOCHHS SKCIIEPTHBIX CUCTEM

10) TlepcrextuBsl pazsutus CI1J] Ha KeIe3HOIOPOKHOM TPAHCIIOPTE.

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

12) EnuHas aBTOMaTH3UPOBaHHAs CHCTEMa BIIEKTPOHHOTO gokymenToobopora (EACH) B OAO PXK/I..

13) HHTerpupoBaHHBIC HHEPIUAIBHBIE TEXHOJIOTHH JUHAMHUYECKOTO MOHUTOPHUHTA PETLCOBOTO MTyTH

14) WudopmaimoHHO-U3MEPUTEIbHAS CHCTEMA ISl MOOUITBHBIX CPENICTB THArHOCTUKH MYTEBBIX YCTpoicTB JKAT

15) CoBpeMeHHas cTpaTerus pa3BUTHsI CHCTEMbI KOMIUIEKCHOM THarHOCTHKH HH(PPACTPYKTYPHI KeJIE3HOIOPOKHOTO
TpaHCIIOpTa

16) HurepakTUBHAS CHCTEMa AUATHOCTHPOBAHUS OOBEKTOB HHPPACTPYKTYPHI JKEIE3HOTOPOIKHOTO TPAHCIIOPTA

17) MuxkpomnpoleccopHasi CHCTeMa KOHTPOJISI COCTOSHHUS OOBEKTOB HHPPACTPYKTYPHI JKEITE3HOIOPOKHOTO TPAHCIIOPTA HA
OCHOBE OECTIPOBOIHOM CETH IIepeiaun JTaHHBIX

18) HMuHOBalW¥ B THaTHOCTHKE HHOPACTPYKTYPHI

19) TlpumeHeHHE aNrOPUTMOB KOMITBIOTEPHOTO 3PEHUS sl ACTEKTHPOBAHHS OOBEKTOB Ha KEJIC3HOIO0POKHOM TIepee3 e

20) ABTOMAaTH3MPOBAHHBIC CPENCTBA MOHUTOPHHTA M TEXHMYECKON TUArHOCTHKH JKEJIC3HOIOPOKHON HHOPACTPYKTYPHI

21) KowmruteKcHast OI[eHKa COCTOSIHUSI OECCTHIKOBOTO MyTH

22) Wnentndukanms cocrostaust CIT/I ¢ mpuMeHeHHeM HEHPOHHBIX CeTei

23) JlnarHocTHKa CTPEIOYHBIX DIEKTPOIPUBOJIOB I10 ApaMeTpaM TOKa

24) TlpuMeHeHHUe COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA TS PELICHHS 3324 aBTOMATHU3aLUH TEXHOJIOTHIECKHX
MIPOLIECCOB

25) Wunosaruonnsie pemenus CTAM AZIK-CIB B ycrnoBusix HMIOPTO3aMEIeHUs

26) BOJIOKOHHO-ONTHYECKAsK CHCTEMa CUTHAJIM3AINHE KOHTPOJIS COCTOSIHUS 00BEKTOB HHPPACTPYKTYPBI

27) YmupapieHue CTPEIOYHBIM 3JIEKTPOIPHUBOIOM C IIPUMEHEHHEM HEHPOCETEBOTrO MPeoOpa3oBaTelis yIpaBisieMOro CUrHaa

28) WHremiekTyanbHbIC CHCTEMBI MOHHTOPUHTa 00BEKTOB TPAHCIIOPTHOM HH(PPACTPYKTYPBI

29) Baronbl-na0opaTopuu aBTOMAaTUKH U TeeMexanuku ATJIAHT

3. MeToau4eckne MaTepHaJibl, ONpeAesioLIUe NPoLeIypPy U KPUTEePUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurtepun popmMupoBaHus OLEHOK 110 0TBETAM HA BONPOCHI, BLINIOJTHEHUIO TECTOBBIX 3aaHU I

- OICHKa <«OTJIUYHO» BBICTABIACTCA 06yqa10meMycs1, €CJIM KOJIMYCCTBO IPaBUIIBHBIX OTBCTOB HaA

Bornpockl coctaiser 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIOCHKa «XOpOoIl0» BBICTaBJIACTCA 06yqa}01ueMycs1, €CJIn KOJIMYECTBO NpaBUIIBHBIX OTBCTOB Ha

Bonpockl — 89 — 76% ot o011ero 00bEMa 3aJaHHBIX BOTIPOCOB;

- OLCHKa «YAOBJIETBOPUTEJIbHO» BBICTABIISACTCA 06yqa}0meMycs{, €CJIM KOJIMYECTBO IIPaBUJIIBHBIX

OTBETOB Ha T€CTOBBIE BOMPOCHI —/5—60 % 0T 001Iero 06bMa 3aJaHHBIX BOIIPOCOB,;

- OLCHKa «HEYAOBJECTBOPHUTCIBbHO» BBICTABIIACTCA O6y‘IaIOHIeMYC$I, €CJIN KOJIMYECTBO IPAaBUJIBHBIX

0TBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIPOCOB.



Kpurepun ¢popMupoBanus OueHOK MO pe3yJbTaTaM BbINOJIHEHUS 3aIaHUM

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

«XO0po110/3a4TeH0» — CTABUTCA 32 pa0dOTY, BHIMOJIHEHHYIO TTOJTHOCTHIO, HO TIPH HATUYUH B HEW HE Ooliee
OJTHOY HEerpyOoi OIMOKY U OJTHOTO HEeoueTa, He 0oJiee TPEeX HEeJ0YECTOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO» — CTAaBUTCS 32 PadOTy, €ciay 00ydJarouIniics MpaBUIbHO BBITIOIHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTHII He Oojiee oHOM Tpy0oit omMOKKM U JBYX HEI0YETOB, HE Oojiee OHOM
rpy0oii U oxHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyO0oW OMIMOKH U JIBYX
HEJ/IOYETOB.

«HeynoBjieTBOpUTEJIBLHO/HE 3a4YTEHO» — CTAaBUTCA 3a PabOTy, €CIM YHUCIO OMIMOOK W HEIOYETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «yJIOBJICTBOPHTEIBHOY WM TIPABUIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Buowl owuboxk:

- 2pybOble OwUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeleHUs 3a0ad,
OWUOKU, NOKA3bIBAIOWUE HENPABUIbLHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU. HEMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePAYUOHAIbHbIU 6blOOP X00a
peuenus.

- Heoouemvl. HEPAYUOHATbHbIE NpUEeMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPEULHOCU 8
Gopmynuposke 6v160008, HEOPEHCHOE BLINOIHEHUE 3A0AHU.

Kpurepuun ¢popmupoBanus OLIEHOK 110 324€eTy

«3auTeHo» - OOyYarOIIWICS IEMOHCTPHPYET 3HAHWE OCHOBHBIX Pa3/eioB IMPOTPaMMbl H3y4aeMOTO
Kypca: ero 0a30BbIX MOHATUHI M (yHIAMEHTAJIbHBIX MpoOieM; Npuoldpen HeoOXOAMMbIE YMEHHUS M HaBBIKH,
OCBOMJI BOIIPOCHI MPAKTHYECKOTO TPUMEHEHHUS TTOYYEHHBIX 3HAHUH, HE JOMYCTHI (PAKTHYECKHX OMIMOOK MPH
OTBETE, JOCTATOYHO IIOCIECAOBATEIBHO U JIOTMYHO H3JIaraéT TEOPETUYECKUM MaTepuall, JNOIyCKas JUlIb
HE3HA4YMUTEJIbHBIC HAPYLIECHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHNS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO0» - BBICTABISETCA B TOM cilydae, KOrja oOydyarolIMics IeMOHCTpUpYeT (hpparmMeHTapHbIe
3HAaHUS OCHOBHBIX DPAa3JIEIOB MPOrPaMMBbl M3Y4aeMOro Kypca: ero 0a30BBIX MOHATHH W (PyHIaMEHTaJIbHBIX
npobiaeM. Y 3K3aMEHyeMoro cjiabo BBIpaKEHa CIOCOOHOCTh K CaMOCTOSITEIbHOMY aHaJIUTHUYECKOMY
MBIIIJIEHUIO, UMEIOTCS 3aTPYJHEHUS B U3JI0)KEHUH MaTepHalla, OTCYTCTBYIOT HEOOXOAUMbIE YMEHHS U HABBIKH,
JONYyUIeHbl IpyOble OMMOKM M HE3HAaHWE TEPMHHOJIOIMH, OTKa3 OTBEYaTh Ha JOIOJIHMUTENbHBIE BOMPOCHI,
3HAaHHE KOTOPBIX HEOOXOAUMO /SISl IOJTyYEHHS MOJI0KUTENBHON OLEHKH.



