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1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aTTCCTAllUN — OLNCHUBAHUC INPOMCIKYTOYHLIX W OKOHYATCIBHBIX PC3YJIbTATOB
OoOyueHHs 10 JUCHUIUIMHE, OOCCICUYHMBAIONINX JIOCTHKCHHE IUIAHUPYEMbBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

®opmel npoMexxyTouHoi arrectarun: ODO: 3auer - 8 cemectp; 3PO: 3aver — 5 Kypc.

[Tepeuens koMneTeHIMIA, POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHHEI

KOII 1 HAUMCHOBAHHUEC KOMIICTCHIITNH KO,H UHAWKATOPpa JOCTUKCHUSA
KOMIICTCHIIMH

ITK-2 CriocoGeH BBIOIHATH PabOTHI 110 MOJCPHU3ALMU M TEXHUIECKOMY 00CTY)KUBaHUIO [K-2.2
000pyIOBaHNsA, YCTPOHCTB U CUCTEM JKEJIE3HOJOPOKHON aBTOMATHKHU U TEJIEMEXaHUKH C
UCIIONB30BAaHUEM COBPEMEHHBIX IU(PPOBBIX TEXHOJIOT Uit

[TK-3 CrocobeH obecrieunBaTh M KOHTPOJIMPOBATH KAYECTBO U 0€301MacHOCTh IK-3.1
TEXHOJIOTUUECKHX MIPOLIECCOB IKCILTYyaTallUH, TEXHUUECKOTO 00CITy)KMBaHHS U PEMOHTA
YCTPOWCTB U CUCTEM JKEJIE3HOAOPOKHOW aBTOMaTHKH M TeJIEMEXaHUKH

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

Koz 1 HanMeHOBaHUE HHAUKATOPA Pe3ynbTaThl 00y4eHUs [0 JUCIUIUINHE OueHouHbIe
JOCTIDKECHHS KOMIIETEHIIUH MaTepHabl
(cemectp )
IIK-2.2  OuenuBaer 3¢ dexTrBHOCT, | OOyUaroUMiics 3HaeT: 3amaaus (Nel - Ne
MPUMEHCHHAS COBPEMEHHBIX LU(PPOBBIX | - COBpPEMCHHBIC mudposeie  uHbOpPMAIHOHHO- | 28)
TEXHOJIOTUI Ipu MOJICpHH3AINH | KOMMYHHUKAI[HOHHBIE TEXHOJIOTHH, HCIIOIb3yeMbIe B
YCTPOMCTB M CHCTEM JKEJIE3HOJOPOXKHOH | MpodecCHOHATBHON JIeSITeNbHOCTH
aBTOMATHKH U TEJIEMEXaHUKH OOyuaronuiicst ymeeT: 3ananus (Nel - Ne)

- BEIOMpaTh HambOonee 3(dekTuBHOE TPOrpaMMHOE
obecrieueHne Uil peIeHNs] KOHKPETHOW NPaKTHUECKON
3aga4u

OO0yuJaromuiics Blajeer: 3anmanus (Nel - Ned)
- OCHOBHBIMHU HaBbIKaAMH pa0OThI U OUCKA HHPOPMAIIUU
B IpodeccuoHaIbHBIX 0a3zax nanHelx, APMax, ACY.

ITK-3.1 IIpousBoaut oneHky napamerpoB | OOydaromuiicst 3HaeT: 3amaaus (Nel - Ne
000pyZI0BaHus, YCTPOWCTB ¥ CHCTEM | - HU(POBBbIC MH(POPMAIMOHHBIC CHCTEMBbI ajis aHanm3a | 10)
JKEJIE3HOJOPOKHOM aBTOMAaTUKU u | pabotsl cuctem KAT
TENIEMEXaHUKK U1 KOHTpons  ux | OOyuaromuiicst ymeer: 3amanus (Nel - Ne5)
TEXHMYECKOTO COCTOSIHUSL M YCJIOBHHM | - WCIOJB30BaTh Haubosee 3(p(eKTHBHOE MPOrpaMMHOE
paboThI oOecrieueHne IS OIICHKH MapaMeTpoB yeTporcTs KAT

OOyJaroniuiics BIaaeer: 3amanus (Nel - Ne5)

- HaBBbIKaMH pa6OTLI B CHCTEMax TEXHHYECKOH
JAUArHoCTUKU U MOHHUTOPHUHTA, a4 TAKKE KOPHOPATHBHBIX
CHUCTEMAX ydyeTa JaHHBIX

[TpoMesxyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJJHOM U3 CIeNyONHX GopM:
1) oTBeT Ha OMIIET, COCTOSIINI U3 TEOPETUIECKUX BOIIPOCOB M NIPAKTHUYECKUX 33JIaHUIi;
2) BeinonHenue 3ananuii B OMMOC yHuBepcuTeTa

2. THnoBble KOHTPOJIbHbIE 32JaHUA UM HHBbIE MATEPHAJbI I OLEHKH 3HAHUH, YMEHUI,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapPaKTePU3yOILIUX YPOBEHb c(pOPMHPOBAHHOCTH KOMIIETEH NI




2.1 TunoBbie BONPOCHI (TECTOBBIE 321aHNS) /IJIsl OLIEHKH 3HAHMEBOT0 00Pa30BaTEeILHOI0
pe3yJabTara

[TpoBepsiembIii 00pa3zoBaTEIbHBIN PE3yJIbTaT:

KO)I 1 HAUMCHOBAHUE UHAUKATOPA O6pa30BaTeJ’ILHLII7[ pe3yabTaTt
JOCTHKCHUSA KOMIICTCHIIMN

[K-2.2 OuenuBaer | OOyuaromuiics 3HaeT:

3¢ PEeKTUBHOCTH NIPUMEHEHHS | - COBpEMEHHble LU(PpPOBbIe HHMOPMALMOHHO - KOMMYHHMKAI[HIOHHBIE TEXHOJIOTHH,
COBPEMEHHBIX IU(POBBIX | UCMOB3YyeMbIE B TPO(ECCHOHAIBHO JeITeTbHOCTH

TEXHOJIOTUIl TP MOJAEPHU3ALUU
YCTpOICTB u CUCTEM
KEJIE3HOJOPOKHON aBTOMATHKH H
TeJIeMeXaHuKU

ConocTaBUTh NOHATHS U HX omnpeaejeHus:

1 AnmuTHBHOE IPOU3BOJCTBO — IIOCTPOCHUE CIIOXKHBIX TPEXMEPHBIX AeTaneil u3 HudpoBbIX JaHHBIX 3D-Monenu myrem
HaHECEHU IOCIIeI0BaTeIbHBIX ClI0eB MaTepHrana (3D-medats).

2 ANZIUTUBHBIE TEXHOJIOTHU — TEXHOJIOTHH I10 CO3JJaHUI0 OOBEKTOB 33 CYET HAHECEHHS MOCJIEI0BATENLHBIX CJIOEB
Marepuana. Moienu, U3roToBJICHHbIE aJINTUBHBIM METO/IOM, MOTYT IIPUMEHSTHCS Ha JJFOOOM MPOU3BOJICTBEHHOM JTale — KakK
JUISl K3TOTOBJICHUSI ONBITHBIX 00Pa3IioB (T. H. ObICTPOE MPOTOTHIIUPOBAHUE), TAK U B KAUECTBE CAMHUX F'OTOBBIX M3/EIUH (T. H.
ObICTPOE POU3BOJICTBO).

3 brnoxkueiin (ot anru. blockchain) — rexHosorus, 00beANHSAIONIAS PSI MATEMATHYECKUX, KPUIITOIpapUIECKUX U
9KOHOMHUYECKUX MPHHIHUIIOB, KOTOPBIE MOAICPKHUBAIOT CYLIECTBOBAHUE PACIIPEACICHHOTO MY HECKOJIBKHMH Y4aCTHUKAMH
peectpa. OcOOGEHHOCTH TEXHOJIOTHH 3aKIF0YAIOTCs B HEBO3MOXXHOCTH M3MEHHUTD WM IO IeNIaTh JaHHbIE, B IIPO3PAYHOCTH
NPOU3BOANMBIX TPaH3aKIHMH, ACLEHTPAIN30BaHHOI POBEpKe AaHHBIX, H30BITOYHOCTH Y3JIOB CETH 1 OCOOCHHOCTAX
BepU(UKAIUH C TOMOIIBIO IIU(PPOBBIX ITOITUCEH.

4 bonpime nanHble (a1 Big data) — 0603HaueHNE CTPYKTYPUPOBAHHBIX H HECTPYKTYPHPOBAHHBIX JaHHBIX OIPOMHBIX
00BEMOB U 3HAYUTEIIBHOI'O MHOT000PA3HsL.

5 Beeobmumit Uuteprer («MuTepHeT Beeroy / The Internet of Everything), «uteprer Betueit» (Internet of Things) —
TEpPMHHBI, 0003HaYaOLINE BEAYIIYI0 KOHLETUIO GopMupoBaHus rinodalibHOM ceTeBoi nHpopMannoHHOH HHPACTPYKTYpHI 1
OTIPEICTISIIONINE BHIYUCIUTENBHYIO CeTh (PU3nuecKnx 00beKTOB (JIIOAEH U MalIKH, Pa3IMuHbIX TEXHUUECKHX YCTPOMICTB),
KOTOpBIE OCHAILIEHbI BCTPOSHHBIMHU IIPOIPaMMHBIMU ¥ UH(OOPMAIIMOHHBIMH TEXHOJIOTHSAMH ISl B3aUMOJICUCTBHS IPYT C APYroM
WK ¢ BHeUIHel cpenoii. BeceoOmuit iHTEepHET NO3BOJISET HA OCHOBE OOIIMX CTAHIAPTOB M NPOTOKOJIOB KOMMYHHUKAIIUU
UAeHTU(HUINPOBATH U O0BEINHNUTH B €MHOE HHPOPMAIIMOHHOE MPOCTPAHCTBO PEaIbHbIE U BUPTYallbHbIE 0OBEKTHI.

6 BuptyanpHast peanpHOCTB (aHriI. virtual reality, VR, uckyccTBeHHast peabHOCTD) — CO3MaHHBIA TEXHIYSCKUMH
cpencrBaMu MUp (OOBEKTBI M CYOBEKTHI), IepeaaBacMblil YeIOBEKY Yepe3 ero OLIYLICHHS: 3peHHUe, CIIyX, O0OHSHHE, OCSI3aHHe H
apyrue. BuptyaipHas pealbHOCTh MMUTHPYET KaK BO3JICHCTBUE, TAK U PEaKI[MU HA BO3JCHCTBUE.

7 'HHOBaIIMOHHAs 9KOCHCTEMA — COBOKYITHOCTh CYOBEKTOB, B3aHMOICHCTBYIOIIHX B IIPOLIECCE KOMMEPLHUaIN3aluu
WHHOBALIMI ¥ UX B3aUMOCBS3€H, aKKyMYJIHPYIOIIAsl YeIOBEUeCKHe, (PMHAHCOBBIC U HHBIE PECyPCHI T HHTCHCU(DHKALINY,
ONTHUMHU3AIMHU U o0ecniedeHus 3HHEeKTUBHOCTH KOMMEPIMAIN3allii HHHOBAIIHH.

8 MckycCTBEHHBII MHTEIJIEKT — HAyKa U TEXHOJIOTHUS CO3JIaHMsl MHTEJUIEKTYaJIbHBIX MaIlInH, 0COOEHHO
MHTEJJIEKTYaIbHBIX KOMITBIOTEPHBIX POTPaMM; CBOMCTBO MHTEIUIEKTYAIbHBIX CHCTEM BBIIOJHATH TBOPYECKUE (QYHKIIMH,
KOTOpBIE TPAIUIHOHHO CUUTAIOTCS IPEPOTraTHBON YeIOBeKa.

9 KacroMu3zauust — MHAMBUAYaIH3aLHsl MPOIYKIUH O/ 3aKa3bl KOHKPETHBIX NOTpeOUTEs e IyTeM BHECEHUSI
KOHCTPYKTUBHBIX MJIH AM3aHHEPCKUX U3MEHEHHH, IIaBHBIM 00pa30M Ha KOHEYHBIX CTaJIUSIX MPOM3BOACTBEHHOIO IIMKJIIA.

10 KoMOplOTEepHBIit HHKHMHUPUHT — KOMIUIEKC YCIYT IO pa3paboTKe MPOIYKTa, MPOBEACHUIO PACUSTOB H aBTOMATU3ALINH
NPOU3BOICTBEHHBIX IPOLIECCOB C UCIOIBb30BaHUEM CIICIIMAT3HPOBAHHOTO HHXEHEPHOTO IPOrPAMMHOT0 00eCIIeUeHHS,
BKJIIOYAIOIIETO B ce0sI COBPEMEHHBIE CHCTEMbI HHXKCHEPHOTO aHAIM3a U MOJICIMPOBAHHS, TAKHE KaK CHCTEMBI
aBTOMaTu3upoBaHHoro npoekrupoBanus (Computer-AidedDesign, CAD), noarorosku npou3ssojctsa (Computer-Aided
Manufacturing, CAM), umxeneproro ananu3sa (Computer-Aided Engineering, CAE), ynpasieHus: JaHHBIMHU O POJYKTE
(Product Data Management, PDM), yripaBiieHust )u3HeHHbIM HUKJIOM mpoaykTa (Product Life cycle Management, PLM). C
OoJiee MIMPOKOI TOYKH 3PEHUS] KOMITBIOTEPHBIH HHKMHUPUHT — 3TO COBOKYITHOCTb BCEX KOMIIOHEHTOB, MIPEAHA3HAYCHHBIX IS
3¢ PEKTUBHOTO PEICHHS CIOKHBIX HAYYHO-TEXHHYECKUX MPOOJIEM MYyTEM MaTeMaTHYECKOTO U KOMITBIOTEPHOTO
MO/JICITUPOBAHHSI.

11 KoHcopimyMbl — CTpaTern4ecKue UCCie0BaTeNbCKUe, TEXHOJIOMMYECKUE NI MHBECTUIIMOHHbBIE TAPTHEPCTBA B
COCTaBe KOMIAHU, IOCTABIUKOB TEXHOJOIMYECKUX PEIICHNH, NOTpeOuTeNel 3TUX pellieHHH U TOCYIapCTBEHHOTO PEryJsiTopa.

12 Kubepdmsmueckue cucremsl (CPS) — 3T0 cuCTeMBI, COCTOAIIME U3 PAa3IHYHBIX IPUPOTHBIX 00BEKTOB, HCKYCCTBEHHBIX
TIOJICHCTEM M YIPABISIOIINX KOHTPOJUIEPOB, MO3BOJISIIONIMX MPEACTaBUTh TaKoe 00pa3oBaHUE KaK eIMHOE 1IEJI0e.

13 Hawmnyumias gocrynHas Texaosiorus (HAT) — TexHomorust npon3BoICcTBa MPOAYKIMHU (TOBAPOB), BBINIOIHEHUS padoT,
OKa3aHUs yCIIyT, onpeersieMas Ha OCHOBE COBPEMEHHBIX JOCTHKEHHI HAYKH U TEXHUKHU U HAMITYYIIEro COYCTAHUS KPUTEPUCB
JOCTHIKCHUS LeJIeil OXpaHbl OKPYXKAIOIIEH CPeAbl IPH YCIOBUH HATUYUS TEXHUYECKOH BOZMOXKHOCTH €€ TIPUMEHEHHSL.

14 HelipoHHBIE CETH — MATEMATHIECKHE MOJEIIH, a TAK)KEe UX MPOrPAaMMHBIC MM alllapaTHble peaan3alny, IOCTPOCHHBIC
IO TIPUHIUITY OPTaHU3alUK U (PyHKIIMOHMPOBAHHSI OMOJIOTHYECKIX HEWPOHHBIX CeTeil — ceTell HEPBHBIX KJIETOK KHUBOTO
OpraHusMa.

15 OOpatHbIii MHKUHUPHHT — UCCJIEIOBAaHHE HEKOTOPOT'O FOTOBOIO YCTPOICTBA MIIM MPOrPAMMBI, 8 TAKKE JOKYMEHTAIMU




HA HETO C [EJBIO MOHATH TPUHIIMII €r0 PabOThL, HAPUMED, YTOOBI OOHAPYKUTH HEIOKYMCHTHPOBAHHBIC BO3MOXKHOCTH (B TOM
YKCIIe MPOrPAaMMHBIC 3aKJIAJIKK ), CACTIaTh N3MEHCHHUE UK BOCIIPOU3BECTH YCTPOICTBO, MPOrpaMMy HIIH HHON OOBEKT C
aHAJIOTUYHBIMU (PYHKIUSAMHE, HO 0€3 MPSIMOTO KOITUPOBAHHUS.

16 OMHHKaHAJILHOCTh — ATO MOAXO0J K KOMMYHUKAIMH, TIPU KOTOPOM KJIMEHTHI BBIOMPAIOT HauboJiee YAOOHBIH 11t ceOs
KaHaJI COBEPILCHUSI MOKYITKU: UHTEPHET-Mara3uH, KOJUIIEHTP, MOOMIbHASI BEPCHUs caliTa, MOOMIIBHOE MIPUIIOKECHUE, OOBIYHBIN
oddmaita-marazux

17 IlepenoBBIe TPOU3BOACTBEHHBIE TEXHOJIIOTHH — TEXHOJIOTHH M TEXHOJIOTHYECKHUE MIPOIIECCHI (BKII0Yask HEOOXOMMOe
IUTA UIX peajn3aliny 000pyAOBaHHE), YIIPABISIEMBIE C TOMOIIBI0 KOMITBIOTEPA WIM OCHOBAHHBIC HA MUKPOAIIEKTPOHHKE U
HCTIONBb3YEMBIe TIPH MPOSKTHPOBAHUH, TIPOU3BOICTBE TN 00paboTKe MPOAYKITNH (TOBAPOB M YCIYT).

18 ITnaTdopma — B IIMPOKOM IMOHUMAHUH, KOMMYHHKAIIMOHHAS M TPAH3AaKIIMOHHAS Cpe/a, YIaCTHHKH KOTOPOH
U3BJICKAIOT BBITOJIBI OT B3aUMOJICHCTBUS APYT C APYTOM.

19 IMnatdopma (tudppoBas) — NPUHIKUITHATIHFHAS KOHCTPYKIIUSA 00BEKTa, BKITFOUYAIOIIAs B ce0s1 KOMIUIEKC 4acTei,
MOJICKCTEM, UHTEP(EIHCOB M TEXHOJOTHYSCKUX MPOIIECCOB, B KOTOPBIN BKIFOUCHBI KAK HCU3MCHHEIC («OCHOBHBICY), TAK U
nepeMeHHbIe («epud)epuiiHbIC)) KOMIIOHCHTHI, BAPUPYIOIIUECS OT CUTYAI[H K CUTYAIlHH.

20 IMnaTdopmusanus — IPOIECC H3MEHEHHSI APXUTCKTYPhl/OpPraHU3aluy PIHKOB TOBAPOB U YCIYT MO BIUSHUCM
pacnpoCTpaHeHHs MOYIbHBIX IIU(POBBIX IIATPOPM U IPUMEHEHUS TUIATPOPMEHHBIX TEXHOJIOTHH, KOTOPHIC MO3BOJISIFOT
MOIKITFOYUTH K €IUHOMY HH(POPMAMOHHOMY IIPOCTPAHCTBY JIFOACH, YCTPOUCTBA M CHCTEMEI 10 BCEl IEMOYKe CO3MaHUs
no0aBIEHHON CTOMMOCTH, a TAaKXKe CBS3aHHAs C JaHHBIM IIPOIIECCOM TpaHchopMariis OM3HeCMOoIeIeH.

21 IlpopsIBHBIEC UCCIICTIOBAHUS — UCCIICAOBAHMS, CIIOCOOHBIE KOPEHHBIM 00pa30M H3MEHUTH IOHUMAaHHUE BaKHOM
CYILECTBYIOLIEH

HAYYHOH WJTM TEXHOJOTHUECKOW KOHIICTIIIMH WIIH IIPUBECTH K CO3JJaHHUIO HOBOH MapagurMbl WK O0JIaCTH B HAYKE H
TEXHUKE.

22 PobGoTu3anus — UCHOJIb30BaHUE MHTEIJICKTYaIbHBIX POOOTEXHHUYECKUX KOMIUIEKCOB, (PyHKIIMOHAIBHBIE 0COOCHHOCTH
KOHX COCTOSIT B IOCTAaTOYHO TMOKOM pearnpoBaHUM Ha U3MEHEHHUs B paboueil 30He.

23 TexHONOrMYECKUE UHHOBAIIMU — IEATEIHHOCTh OPTaHU3allNH, CBA3aHHASI ¢ pPa3pabOTKOM U BHEAPEHUEM:
TEXHOJIOTUYECKH HOBBIX MIPOJIYKTOB U MPOIIECCOB; TEXHOJIOTMYECKUX YCOBEPIICHCTBOBAHUH B IIPOAYKTAX U MPOLECCax;
TEXHOJIOTUYCCKH HOBBIX HJIM 3HAYMTEIHHO YCOBEPIICHCTBOBAHHBIX YCIIYT; HOBBIX HIIH 3HAYUTEIHHO YCOBEPIIICHCTBOBAHHBIX
Croco0O0B MPOU3BOJICTRA (MIepeayu) YCIyT.

24 TexHOIOTHYeCKOe MPEIIPUHIMATEIBCTBO — 3TO CTHIIb TUIEPCTBA B OM3HECE, OCHOBAHHBIN Ha MpoOIIecce
HACHTU(PHUKAIINN TEXHOIOTHICCKH HHTCHCUBHBIX OM3HEC-BO3MOXKHOCTEH C BRICOKAM ITOTCHIIMAIIOM, a TAaK)Ke Ha YIIPaBICHUN
OBICTPBIM POCTOM C HCIIONF30BAHHEM IIPHHINIHAIBHBIX HABBIKOB MPUHATHS PEIICHUI B PSKUME PEaJIbHOTO BPEMCHU.

25 3D-texHoMOTHY (TICYaTh) MITH «aIJUTHTUBHOE TIPOU3BOACTBOY — MPOIIECC CO3MAHUS [EIFHBIX TPEXMEPHBIX 00BEKTOB
MIPAaKTUIECKH JTF000H TeOMETPHIECKON (POPMBI Ha OCHOBE ITU(PPOBOH MOIECIIH.

26 Ludpopuzanus — 3aMeHa aHAIOTOBBIX (PU3MUSCKUX) CUCTEM cOOpa U 0OPAbOTKH JTaHHBIX TEXHOJIOTUICCKUMHU
cUCTEMaMH, KOTOPbIE TEHEPHPYIOT, EpelatoT U 00padaThIBAIOT I(POBOW CUTHAII O CBOEM COCTOSHHU. B 1IMpoKoM cMmbIciie —
npolecc nepeHoca B HUPPOBYI0 cpeay QyHKUUHA U NeaTelIbHOCTelH (On3HeC-POLIECCOB), paHee BHIMOJIHIBLIMXCS JIIOABMHU U
OpraHu3aUsIMH.

27 Hudposas wiathopma — 1. Moaens AeATea-HOCTH (B TOM YUCIie OU3HEC-ASSITeIbHOCTH) 3aHHTEPECOBAHHBIX JIHII HA
o0ueit mardopme s QyHKIMOHUPOBaHHS Ha IU(POBBIX pbIHKaX; 2. [lomaaka, moaaepKuBaroiias KOMILIEKC
aBTOMAaTH3UPOBAHHBIX IPOILIECCOB U MOJCIBHOE MOTpeOIeHNne NH(PPOBBIX MPOAYKTOB (YCIYT) 3HAYUTEITEHBIM KOJIMIECTBOM
norpebuteneit; 3. MHpopMannoHHas cuCcTeMa, CTaBIIast OHUM U3 JHIUPYIOIINX PEIICHAN B CBOCH TEXHOJIOTHIECKOI HUIIIE
(TpaH3aKIIMOHHOM, HHTETPAIIIOHHOH H T. I1.).

28 LHudporoit mpoaykr (yciryra) — 1. [Ipoaykr (ycmyra), IpOU3BOAMMEIA W/WITH IIPEIOCTABISIEMBIA B IIU(PPOBOM
npoctpancTse; 2.OMHO U3 CBOMCTB MPOIYKTa (YCIIYTH), BO3HUKAOIIEE ITPH OCYIIECTBICHUH TU(PPOBBIX MPOIIECCOB ¢ 00pa3oM
npoxaykra (yeuyrn); 3. LleHHas nH(bOpMAIHS WK JOCTYI K AIEKTPOHHOMY CEPBHUCY, 32 KOTOPBIA MOKYIATEIH COTJIACHBI IUIATHTh
JICHBTH.

IMK-3.1 TIpou3BoauT OIEHKY IapamerpoB oOopyaoBaHus, | OOy4aronuiics 3HaeT:

YCTPOHCTB M CHCTEM IKEJIEe3HOIOPOXKHOM aBTOMAaTHKH | | - HU(PPOBBIE HH(POPMAIIMOHHBIE CHCTEMBI IS aHAIN3a PabOoTHI
TCIEMEXaHUKU i1 KOHTPOJISI UX TEXHHUYCCKOTO COCTOAHHA U cuctem JKAT

YCIIOBHH PabOTHI

ComnocTaBUTh NOHATHS M UX ONpeeIeHus:

1. Yro Takoe »Keae3HOA0POKHAS aBTOMATUKA U TEIEMEXaHUKA, U KaKyl0 POIb OHU UTPAIOT B yIIPaBICHUU
KEJIE3HOJOPOKHBIM TPAHCIOPTOM?

2. [lepeurcnuTe OCHOBHBIE MTapaMeTPhl 000PYI0BaHHS, YCTPOHCTB M CHCTEM JKEJIE3HO0POKHOI aBTOMAaTHKH, KOTOPbIE
clegyeT OLEHUBATh JUIsl KOHTPOJIS UX TEXHUYECKOTO COCTOSTHHUSL.

3. Kakue ungpossie HHGOpMaMOHHBIE CHCTEMBI UCTIONB3YIOTCS s aHaIu3a paboThl cucteM JXKAT? Ykaxkure nux
OCHOBHBIE (DYHKIINH.

4. KakoBbI OCHOBHBIE METO/IbI OLIEHKH TEXHUYECKOTO COCTOSTHHUS 000PYIOBaHUS B CUCTEMAX KEJIE3HO0POKHON
aBroMaTuku? [IpuBeauTe mpuMepsI.

5. O6wsicHATE, KaK IU(PPOBBIE TEXHOIOTUH IIOMOTAIOT yIyYIINTh KOHTPOJIF 1 MOHUTOPHHT JKEJIe3HOTIOPOKHON
aBToMaTHKH. [IpuBeanTe MpuUMeEpHI.

6. KaxoBBsI mpenMyIecTBa HCIOIB30BaHUS U(POBEIX HH()OPMAITMOHHBIX CHCTEM B IPOLECCE UATHOCTHKH
000pyIOBaHUS U YCTPOUCTB Ha JKele3Ho! nopore?

7. Kakue KpuTepuu cieayeT UCTIONb30BaTh st OLleHKH 3 dekTuBHOCTH pyHKIMOHUpOoBaHUs cucteM JKAT?

8. OnmmmTe npouecc cOopa n aHajM3a JaHHBIX 0 PabOTe CHCTEM JKeJIE3HOI0POKHOW aBTOMAaTHKH C UCTIOJIb30BAaHHEM
1 (pPOBEIX HHPOPMAIMOHHBIX CHCTEM.

9. Kak 9acTo pekoMeH1yeTcsl IPOBOJIMTH OILIEHKY TEXHHUYECKOTO COCTOSIHUSL 000PYAOBAHUS M CHCTEM JKEJIC3HOAOPOKHOM




aBTOMATHUKH, U HO‘{GMY?
10. HpI/IBe,HI/ITC OPUMEP KOHKPETHOI'O Cliy4dasi, KOrjga CUCTeMa aBToOMaTUu3ally MOMOTJIa BbIABUTH HpO6J’ICMI)I niun
YJIy4dlIUuTb COCTOSIHUC OGOpyﬂOBaHI/Iﬂ Ha JKEJIE3HOU JAopore. Kaxk OblIH HCIIOIH30BaHbI HPI(l)pOBLIe I/IH(l)OpMaHI/IOHHBIe CHCTEMEI?

2.2 TunoBble 3aJaHUA Uil OLEHKH HABBIKOBOI'0 00Pa30BaTe/IbHOI0 pe3yJbTaTa

[IpoBepsiemblit 00pa3oBaTENbHBIN PE3YIHTAT:

Kon 1 HaumeHOBaHMe OO0pa3oBaTenbHbIN pe3yabTaT
MHIMKATOPA TOCTHKEHUS
KOMIETEHIIUU
ITIK-2.2 OneHuBaeT OGyuaromuiics ymeer:
3} PeKTHBHOCTE TPUMEHEHUS - BEIOUpATh HanbojIee IPPEKTHBHOE MPOrpaMMHOE 00ECIICUCHHE IS PEIICHUS KOHKPETHOM
COBPEMCHHBIX IA(POBBIX MPaKTHYECKOM 3a1a4un

TEXHOJIOTUH MPU MOJIEPHU3AIIHI
YCTPOWCTB U CUCTEM
YKEJIE3HOJJOPOKHOM aBTOMATUKHU
U TelIEMEXaHUKHU

1) OnumuTre cOCTaB ¥ Ha3HAYCHUE 3JIEMEHTOB IMPOTPAMMHOT0 0OECTIeYeHH s AJIsl PEIIeHNs] KOHKPETHOH MPaKTHYECKOH 3aa4uu 1o
Oyayiei npodhecCHOHATBLHON AEATSILHOCTH.

2) HazoBuTe M yKaXuTe paziM4ue HNPOrpaMMHOE OOecIeueHue, padoTalolee B CUCTEME PEAbHOIO BPEMEHH, BCTPOCHHBIX H
pacupeeneHHBIX CUCTEM

3) IMoctpoute 000OIECHHYIO CTPYKTYPY HHPOPMAIIMOHHON CHCTEMBI

4) Beimennute 0COOCHHOCTH COBPEMEHHOH U(POBOM TEXHUKH

5) OnuIinnTe HepapxXUIecKylo CTPYKTYPY YIPaBICHHS JKeJIe3HOAOPOKHOM CHCTEMOi

6) IIposemute 0630p dyHKIMOHUpOBaHUs cucteMbl ACY KT

7) HazoBute OCHOBHBIC CepBHCH IHTEpHET U HHOTO BHIa-00MICHHS HA XKEJIC3HOIOPOKHOM TPAHCIIOPTE

8) Omnmuinure Meton kosuiabopatuBHOM (usTpanuu (user-based) s MPOrHO3MPOBaHUS, KAKYIO OLEHKY IAacT IOJIb30BATENh
IPEUI0KEHHOMY MPOAYKTY (TIPEeNOI0KHUTEIbHBIM PeUTHHT).

IK-3.1 TIlpousBoaur omeHKy | OOydvaromuiics ymeer:

mapamMeTpOB o0Opy/J0BaHus, | - HCIONB30BaTh Hambojee 3ddekTuBHOE mMporpaMMHOe oOOecCleYeHue MJIi  OLCHKU
YCTPOUCTB u cucteM | mapamerpoB ycTpoiicTB XKAT

KEJIC3HOJOPOKHONH aBTOMATHKH
U TEIEMEXaHUKU Il KOHTPOJIS
HUX TEXHUYECKOTO COCTOSHHS U
YCIIOBHIA PabOTHI

1. Kakoe mporpamMMHOe obOecrieueHHEe BaM W3BECTHO ISl OIEHKH MapaMeTPOB YCTPOUCTB KEJIEC3HOAOPOIKHOW aBTOMATHKH U
TeneMexaHuku? OueHnTe uX GyHKINOHATBHOCTE.

2. OnummwmTe anropuT™M padOTHI C MPOrPaMMHEIM OOCCIIEYCHHEM IS OICHKH TeXHUYeckoro coctosHus cucteM JKAT. Kakue
ATanbl BKIIOYAET 3TOT Mporecc?

3. KakoBbl OCHOBHBIE KPHUTEpPUH BBIOOpa MPOTPaMMHOTO OOECHeueHHUs Ui aHaju3a U OIEHKH MapaMeTpoB 00OpyJOBaHUS B
cepe Keae3HOJOPOKHON aBTOMATHUKHU?

4. IlpuBeiuTe MpUMEpP UCIIONB30BAHHUS IPOTPAMMHOI0 00eCTIeUeHHS ISl AUAaTHOCTUKY TEXHUYECKOT0 COCTOSHUS yCTPOicTBA Ha
xeJne3Hoi nopore. Kakue pe3ynbTaTsl ObIIH TOTyYESHBI?

5. CpaBHHTE [Ba pa3IHYHBIX ITaKeTa MPOTPAMMHOTO OOECIeUeHHs, UCIOIh3yEeMBIX IS OLIEHKH MapameTpoB ycTpoicTB JKAT.
YKaXHTe MPEHMYIIECTBA U HEIOCTATKH KAXKIOTO U3 HHUX.

[K-2.2. Onenupaer | OOyvarONIMiiCs BIaJICeT:

3((pEeKTHBHOCTH IMPUMEHECHHUA | - OCHOBHBIMHU HaBBIKAMH PA0OTHI U MIOMCKA HH(POPMAIIHU B IPOPECCHOHAIBHBIX 0a3ax
COBPEMEHHBIX IU(PPOBBIX nmaaaeix, APMax, ACY.

TEXHOJIOTUH MpHU MOAECPHHU3ALUU
YCTPOUCTB u CHCTEM
JKEJIE3HOJJOPOKHOM aBTOMATHUKHU
U TEJIEMEXAHUKH

1) Nurepuer u Untpaner: 1) [punmuns: opranuszanun B cetn UuTeprer. 2) Cepsucsl B cetn Wureprer. 3) Kymbrypa
HMHTEPHET-KOMMYHUKAIIHU.

2) WuremnexryanbHble cucTeMbl Ha TpaHcnopre: 1) Exunas wadopmarmonsas cpena. 3) Pomp u mecto ACY XKT B
TPaHCHIOPTHOM KoHBeiiepe. 4) KoMIiekcHas cucreMa MOHUTOPHHTA W YIIPAaBICHUS JIUKBHIAIMEN Ipe3BeIYaifHbIX cuTyaruiit OAO
«PXXI». 5) IlepcniexTuBHAs TeXHONOTHA U poBoi paanocsszu GSM-R.

3) Ludpossie nanubie u ux ananus: 1) [loHsaTre Habopa NaHHBIX: 0OBEKT U ero aTpudyThl. 2) [IpeacTaBneHne TaHHBIX U
X MHUHUMAJIBHBIH 00beM i1 aHanm3a. 3) CTagum aHaiu3a JaHHBIX JUIS BBIABIICHHUS CKPBITHIX 3akoHOMepHocTed. 4) Cdepbl
npuMeHeHus TexHooruii Big Data. 5) Beibop MeTosa moncka pemenus 11 3a4a4 ONTUMH3alNH.

4) Metoapl MAaIIMHHOTO 00y4YeHus U chepbl ux npuMenenus: 1) Kitaccuyeckoe oOydeHue (¢ yuureneM u 6e3 yautess). 2)
O6yuenue ¢ noakpervierneM. 3) IlomynspHele aITOPUTMBI KJIACTEPHU3ALINH.

IIK-3.1 TIIpomsBoaur omeHky | OOydaroImIuiics BIaaeeT:
nmapamMeTpoB O60py}IOBaHI/IH, - HaBBIKAMHU pa6OTBI B CHCTEMax TEXHHUYECKOU JAAArHOCTUKWM W MOHHUTOPHHIA, a TaKXKE
yCTpOI\/'ICTB H CHUCTEM KOPIOPATUBHBIX CUCTEMAX YUE€Ta JaHHBIX




KEJIE3HOJJOPOXKHOH aBTOMAaTHUKHU
U TEIEMEXaHUKU Ul KOHTPOJISL
NX TEXHHYECKOTO COCTOSHHS M
YCIIOBHA pabOTEHI

1. OmummTe OCHOBHBIE MPUHIMIBI PA0OTHI CUCTEM TEXHUYECKOW JHAarHOCTHKH. Kak OHM IOMOTaloT B MOHUTOPUHIE COCTOSIHUS
o0opymoBanus?

2. Kakne nanHple HEOOXOOMMO coOMpaTh W aHAIM3WPOBAaTh B CHCTEMAaX MOHHTOPHHTAa Uil obecriedeHHs 3(PQPEeKTHBHOTO
KOHTPOJISI TEXHIIECKOTO COCTOSTHHS 000pyI0BaHUS?

3. KakoBbl KiIroYeBble (YHKIMH KOPIIOPATHBHBIX CHCTEM y4eTa JaHHBIX B KOHTEKCTe TeXHHUYecKoW mmarHoctuku? [Ipusenute
HPUMEPHI HCIIOIb30BAHMUS TAKUX CUCTEM.

4. TloscHuTe, KaK HMHTErpallis CHCTEM TEXHHYECKOW IMArHOCTUKH C KOPHOPAaTUBHBIMH CHCTEMaMH y4eTa HaHHBIX MOXKET
MOBBICUTD 3P PEKTUBHOCTH pabOTHI MPEAIPHATHSL.

5. [IpuBenure nmpuMep KOHKPETHOT'O CITydas, IJie UCIOIb30BaHUE CHCTEMBI TEXHUUECKOI AMarHOCTHKU MOMOTJIO NMPEIOTBPaTUTh
aBapHIO0 WU MOJOMKY o0opynoBanus. Kakue naHHbIe ObIIH NPOaHATHU3UPOBAHbI?

2.3. Hepe'leHL BOITPOCOB IUIA IIOATOTOBKHA Oﬁy‘laIOIIIHXCﬂ K l'[pOME)KyTO‘{HOﬁ arTrecranumu

1) Cpencra peanu3zanuu uHGOpManuoHHbix TexHonoruit. Kinaccugpuxamus UC OAO «PX]I». CucteMa yCIOBHBIX
0003HaYeHN}1..

2)  PexuMbI aBTOMATH3UPOBAHHOM 00paboTKu nHMopManun. HTErpupoOBaHHBIC TEXHOIOTHH B PACIIPENCICHHBIX CHCTEMAX..

3) ACY kak HHCTPYMEHT ONTHMH3AIMH MPOLECCOB YIPABICHHUS B TPAHCIIOPTHBIX CHCTEMAX.

4) Epwunas KopniopatuBhast ABromarusupoBanHas Cuctema Yrpasnenus undppacrpykrypoii (EK ACYN).
ABTOMaTH3UPOBAHHbIE CHCTEMBI YIIPABICHUS X03IHCTBAMH 3IEKTPU(PUKALNH U SIEKTPOCHAOKCHHSI, aBTOMAaTHKHU H TEJIEMEXaHHUKH,
CBSI3ML.

5) ExwunHas koprnopaTHBHas aBTOMAaTH3UPOBaHHAS CHCTEMA YIIPABJICHUS IUNIAHUPOBAHUEM M KOHTPOJIEM TTOTPEOICHUS
anekrpraeckoit sHeprun (EK ACY TIKIID) OAO «PXK ..

6) AHanus, yuer U pacciel0BaHUE OTKa30B TEXHHYESCKUX CPEACTB.

7) KomIuekcHasi aBTOMATH3UPOBAHHAS CHCTEMA ydeTa, PACCIICIOBAHMUS U aHAIN3a CIIyYaeB TEXHOIOTHISCKUX HAPYIICHHUH
(KAC AT) B OAO «PX][»..

8) Meromsl moucKa pemnieHuii Ha 6a3e pUCK-aHATH3a

9) Omnpenenenus, KTacCUBHUKAIMSA U CTPYKTYpa IKCIEPTHBIX CHCTEM, METOIONIOTHS TOCTPOCHHS SKCIIEPTHBIX CHCTEM

10) Tlepcnektussl pazutus CIIJ] Ha sKeIE3HOMOPOKHOM TPAHCIIOPTE.

11) Oo6ecneuenue 3anmThl KOpnopatuBHoi uHPpopMmaruu B OAO «PXK]».

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

13) HurerpupoBaHHBIC HHEPLHAIBHBIC TEXHOIOTUH ANHAMHYECKOTO MOHUTOPHHTA PEIBCOBOTO IIYTH

14) WudopmaimoHHO-U3MEPUTENbHAS CHCTEMA ISl MOOUITBHBIX CPENICTB THArHOCTUKH MYTEBBIX yCTpoicTB JKAT

15) CoBpeMeHHast CTpaTErHs Pa3BUTHSI CHCTEMBI KOMILUICKCHOM HMArHOCTHKH HHPPACTPYKTYPHI KEIE3HOIOPOKHOTO
TpaHCIOPTa

16) HurepakTHBHAs CHCTEMA JHATHOCTUPOBAHUS 00BEKTOB HHPACTPYKTYPHI KEIE3HOAOPOIKHOTO TPAHCIIOPTA

17) MuxkponporeccopHasi CucTeMa KOHTPOJISL COCTOSHHsI 00bEKTOB HHPPACTPYKTYPhI JKEJIE3HOIOPOKHOTO TPAHCIIOPTA HA
OCHOBE OECIIPOBOHOM CETH Iepeiaun JJTaHHBIX

18) HWuHOBanuu B JHArHOCTUKE HHPPACTPYKTYPHI

19) TIpumeHeHHE aNrOPUTMOB KOMITBEOTEPHOTO 3pSHUS ISl ASTEKTHPOBAHUS OOBEKTOB Ha JKEJIe3HOAOPOXKHOM Hepeesie

20) ABTOMAaTH3HMPOBAHHBIE CPEICTBA MOHHTOPUHIA U TEXHUYECKON TUArHOCTUKH JKEJIE3HOJOPOKHON HHYPACTPYKTYPBHI

21) KoMmIuteKcHas OLEHKA COCTOSIHUS OCCCTHIKOBOTO MYTH

22) Wnentndukarms cocrostaus CIII ¢ mpuMeHeHHeM HEHPOHHBIX CeTeit

23) JImarHocTHKa CTPENOYHBIX DICKTPOIIPHUBOJIOB TI0 MAPAMETPaM TOKa

24) TlpumeHeHUe COBPEMEHHbBIX HH)OPMAIIMOHHBIX TEXHOJOTHIA TS PEIIICHHS 3a/1a4 aBTOMATH3AIIUH TEXHOJIOTHIECKHUX
IIPOIIECCOB

25) Wunosaruonnsie pemenns CTAM AZIK-CLB B ycloBUsSX KMIOPTO3aMEIIECHUS

26) BOJIOKOHHO-ONITHYECKAS CHCTEMA CUTHAIM3AIINH KOHTPOJIST COCTOSIHUSI 00BEKTOB HHPPACTPYKTYPBI

27) YmnpapJjeHHE CTPEIOYHBIM dJISKTPOIPHBOIOM C IPUMEHEHHEM HEHPOCETEBOr0 Npeodpa3oBaTelis ypaBisieMOro CUrHana

28) WHTemiekTyanbHbIE CHCTEMbI MOHUTOPUHIa 0OBEKTOB TPAHCIIOPTHOW HH(PPACTPYKTYPHI

29) Baronsl-nabopaTopun aBTOMAaTHKU U TeneMexanukn ATJIAHT

3. MeToauyeckne MaTepuaJibl, ONpeaesiolue NPouelypy U KPUTEePUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurtepun popmupoBaHus OLIEHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUI

- OIIEHKa «OTJHYHO» BBICTABISIETCS OOYYAIOIMIEMYCS, €CJIM KOJUYECTBO TNPABWIIBHBIX OTBETOB Ha
Bornpockl coctaniser 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;



- OIICHKA «XOPOII0» BBICTABISIETCS OOYYaIOUNIEMYCs, €CJIM KOJIMYECTBO NPAaBWIIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o6miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OICHKa «YIOBJIETBOPHTEIbHO» BBICTABISICTCS OOydYalOMIEMyCs, €CJIM KOJHYECTBO MPaBUIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 001Iero 06sMa 3aJaHHBIX BOIIPOCOB,;

- OILICHKa «HEYI0BJIETBOPHTEJIbHO» BBICTABISICTCS OOYYArOIIEMYCsl, €CIIH KOJMYECTBO MPAaBUIBHBIX
0TBeTOB — MeHee 60% ot 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OlleHOK N0 pe3yJbTaTaM BbINOJHEHHUSA 3aJaHUI

«OTIANYHO/32a4TEHO» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO MTOJIHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«XO0poIo/3a4TeH0» — CTABUTCS 32 pa0dOTYy, BHIMIOJIHEHHYIO MOJHOCTHIO, HO IIPY HAJIMYHMH B HEH He Ooree
OJTHOH Herpy0oil OIMOKN U OTHOTO HeloueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO» — CTABUTCS 332 PadOTy, €CIIM 00YyYatOUIHiiCs MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bcei paboThl WK JAOMYCTUI HE OoJiee OAHON TpyOoil OmMMOKH U IBYX HEJOYETOB, HE Ooyiee OHOMA
rpyooii U ogHOW HerpyOoi omuOku, He 0oyiee TpeX HETrpyObIX OMIMOOK, OJHOW HETrpyOOi OMMUOKH M JBYX
HE/I0UETOB.

«HeynoBJIeTBOPUTEILHO/HE 3aYTEHO» — CTAaBHUTCS 3a palOTy, €CIM YHCIO OMHMOOK W HEI0YECTOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKH «YIOBIICTBOPUTEIHHOY» HITU TIPABUIBLHO BBITIOJHEHO MeHee 2/3 Bcel paboThl.

Buowt owubox:

- 2pyOvle OwuUbKU: He3HAHUe OCHOBHbIX NOHAMULU, NPABUL, HOPM, HE3HAHUe NPUEeMO8 peueHuUs 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE VCL08UsL NPEOTIONCEHHO20 3A0AHUSL.

- HeepyOvlie OWUOKU: HEMOYHOCIU (HOPMYIUPOBOK, ONpedeleHUll, HePAYUOHALbHBIN B8blOOP X00d
Ppeuerus..

- Heoouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3A0aHUus; OMmMOeNbHble NOSPeUHOCU 8
dopmynuposke 86160008, HebpedCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurepuu popMupoBaHusi 0OlleHOK MO 324eTy

«3aYTeHO» — CTYAEHT NpuoOpen HEeoOXOOUMble YMEHHMsS M HaBbIKH, IMPOJEMOHCTPHPOBAJ HAaBBIK
MPAKTUYECKOTO IIPUMEHEHUS TIOTYYEeHHBIX 3HAHUH, HE TOIYCTHII IOTHYECKUX U (PaKTHUECKUX OITHOOK

«He 3a4YTEeHO0» — CTYIEHT JEeMOHCTPUpPYET (hparMeHTapHble 3HAHMs M3y4aeMOro Kypca; OTCYTCTBYIOT
HE0OXO0IMMbIE YMEHMSI U HAaBBIKH, TOIYLICHBI TPyObIe OIIMOKH.



