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1. [TogcHUTEAbLHASA 3aNMUCKA
]_IGJII) HpOMe)I(YTOqHOf'I arTecragu — OIICHHUBAHHC HpOMe)KYTO‘-IHLIX U OKOHYATCJIBbHBIX pe3y.]IBTaTOB
0o0y4yeHUsT TO0 JUCHUIUIMHE, OOECIEeYMBAIOIINX JOCTIKEHHWE IUIAaHUPYEMBIX pe3yJbTaTOB OCBOCHHUS

00pa30BaTeNbHOM POTrPaMMBI.

@DopMBbI IPOMEKYTOUHOM aTTECTALMM: 3a4ET , 8 CEMECTP.

[Tepeuens KoMIeTeHIIUN, OPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUIAHBI

KOI[ 1 HAUMCHOBAHHEC KOMIICTCHIIUU KOZ[ HHAWKATOpa JOCTHKCHUA
KOMIETEHINH
OIIK-10: CriocobeH hopMyIHpoBaTh M PeUIaTh HAYYHO-TEXHUYCCKUE 3a1a4H B 00IaCTH OIIK-10.2
cBoel podecCHOHATEHON AEATEIIEHOCTH

Pe3ynbTarsl 00yueHus o JUCUMILIMHE, COOTHECEHHBIE C TUIAHUPYEMBIMU
pe3yibTaTaMHi OCBOEHUs 00pa30BaTeIbHOM MPOrpaMMbl

Ko 1 HanMeHoBaHME HHIUKATOPA Pe3ynbraThl 00y4eHuUs 110 TUCIUITIMHE O11eHOYHbIe
JOCTIDKEHUS KOMIIETCHITIH MaTepHAaIIbI
(cemectp )
OIIK-10.2: TIpoBomut camocrostenabHble | OOyJaroIuiics 3HACT: Bamanust (Nel - Ne
HAy4YHBIC WCCIICAOBAHUI, B TOM YHCIC | - COBpPEMCHHEIC UQpPOBBIE nHpOPMaUOHHO- | 28)
MIOUCK, 0TOOD M aHaIu3 HHpOpMaLUU KOMMYHHKAITUOHHBIE TEXHOJOTHH, HCIONb3yeMbIE B
poheCCUOHATIBHOM SSITEIbHOCTH
OO0yuJaronuiicss ymeeT: Samanmst (Nel - Ne§)

- BolOupaTs Hambomnee 3ddekTuBHOE TpPOrpaMMHOE
obecrieueHne JuIsl pemeHns] KOHKPETHON MPaKTHIECKOH
3a1a9u

OOyyaromIHiics BIaJICET: 3amanus (Nel - Ned)
- OCHOBHBIMHU HaBbIKaMH pa0bOTHI U ITOMCKa HH(OpMaLuu
B npodeccnoHabHbIX 0a3ax ganHbX, APMax, ACY.

[IpomexyTouHas aTTectanus (3K3aMeH) MPOBOJUTCS B OJTHOM U3 claeaAyoumX Gopm:
1) oTBeT Ha OUIIET, COCTOSAIIMNA U3 TEOPETUUECKUX BOIPOCOB U NMPAKTUUYECKUX 3aaHUM;
2) BeinonHenue 3aaanuit B OMOC CamI'VIIC.

2. THnoBble KOHTPOJILHBIE 32JaHUA MM HHbIE MATEPHAJIBI I OLIEHKHU 3HAHUI, YMEHUI,
HABBIKOB U (MJIH) ONIBITA AeATEIbHOCTH, XapaKTepPU3yIINX YPOBEHb C(POPMHPOBAHHOCTH KOMIIETEHIIHI

2.1 TunoBble BONPOCHI (TECTOBBIE 3aJaHKs) /IJIs1 OLEHKH 3HAHMEBOT0 00Pa30BaTEIbHOIO

pe3yJbTara
[TpoBepsiemblii 00pa30BaTeNbHBIN PE3YIbTAT:
Koz u HanMeHOBaHHE HHANKATOPA OGpa3oBaTenbHBIi Pe3yabTaT
JOCTIYKCHUSI KOMIECTSHITUH

OIIK-10.2: [TpoBoanT | OOyuaronuiics 3HaeT:
CaMOCTOATCIIBHBIC Hay4YHBIC - COBpPEMCHHBLIC I_[I/I(prBI)Ie I/IH(I)OpMaI_[I/IOHHO - KOMMYHHUKAIIlMOHHBIC TCEXHOJIOI'UH,
UCCIICJIOBAaHUs, B TOM YHCJE | UCHOJb3yeMbIC B IPO(ECCHOHANBHON NesSTEIbHOCTH
TIOMCK, oT60p u aHam3
nHpOpMaIu

ConocTaBuTH NOHATHS U MX ONPEIeTeHUs

1 AnnuTHBHOE IPOU3BOJICTBO — IIOCTPOCHUE CIIOXKHBIX TPEXMEPHBIX AeTaiel n3 Hu(pPOBBIX JaHHBIX 3D-Mozxenu mytem
HaHeCEHHs! OCIIEeA0BATEIBHBIX ClI0eB MaTepuana (3D-neyars).




2 AITUTUBHBIE TEXHOJIOTHU — TEXHOJIOTUH I10 CO3JJaHUI0 OOBEKTOB 33 CYET HAHECEHHSI IOCIIEI0BATENbHBIX CIOEB
Marepuana. Mozenu, n3roToBJICHHbIE aJANTUBHBIM METOAOM, MOTYT IIPUMEHSTHCS Ha TF00OM ITPOM3BOJCTBEHHOM 3Talle — Kak
JUTS U3TOTOBJICHHUS OIBITHBIX 00pas3IioB (T. H. OBICTpOE IPOTOTUITUPOBAHKE), TAK M B KAYECTBE CAMUX TOTOBBIX U3AETHH (T. H.
OBICTPOE TIPOU3BOJICTBO).

3 bnokueitn (ot anari. blockchain) — TexHoMOTHSA, 0OBEANHSIONIAS PSIT MATEMATHYECKUX, KPUITOTPAPHIECKIX 1
SKOHOMHYECKHX ITPUHIMIIOB, KOTOPBIE ITOAEPKUBAIOT CYIIECTBOBAHHUE PACIIPEAEICHHOT0 MEXAY HECKOIBKUMH yYacTHUKAMH
peectpa. OCOOCHHOCTH TEXHOJIOTHH 3aKITIOYAIOTCSI B HEBO3MOXKHOCTH M3MEHHTD WJIM NOAJIENaTh JaHHbIE, B IPO3pavyHOCTH
NPOU3BOJUMBIX TPAaH3aKIMH, NELEHTPATU30BAHHOMN MTPOBEPKE JAHHBIX, H30BITOYHOCTH y3JIOB CETH U OCOOCHHOCTSIX
Bepu(HKALUH C TOMOIIBIO UPPOBBIX MOIHCEH.

4 bonpume nannele (aHri. Big data) — o603HaueHNe CTPYKTYPHPOBAHHBIX U HECTPYKTYPHPOBAHHBIX TaHHBIX OTPOMHBIX
00BEMOB M 3HAYUTENHFHOTO MHOTOO0pa3Hs.

5 Beeobmmuit Unarepret («HTepHET Beero» / The Internet of Everything), «atepret Bemeit» (Internet of Things) —
TEPMUHBI, 0003HAYAIONINE BEAYIIYIO KOHIETIINIO (POPMHUPOBAHUS TI00ATHHOM ceTeBOi MH(POPMAIMOHHON HHPPACTPYKTYpPH U
OIPEAEIIAIONINE BEIYUCIUTEIBHYIO CeTh (PU3MUECKUX 00BEKTOB (JIFO/ICH M MAIIMH, PAa3INYHBIX TEXHUYECKUX YCTPOHCTB),
KOTOPBIE OCHAIIEHBI BCTPOSHHBIMHU IPOrPaMMHBIMU ¥ MHPOPMAMOHHBIMU TEXHOJIOTHUSMHE JJIs1 B3aUMOAEHCTBUS IPYT C APYTOM
WU C BHENIHEH cpeoii. BeceoOmmii MHTEpHET 1103BOJISIET HA OCHOBE OOIUX CTAHIAPTOB M MPOTOKOJIOB KOMMYHHKALIUH
UASHTU(UINPOBATH U 00BEANHNUTH B €INHOE HH(POPMAIMOHHOE TPOCTPAHCTBO PEANBHBIE U BUPTYaJbHbBIE OOBEKTHI.

6 BupryansHas peansHOCTS (aHri. virtual reality, VR, HckyccTBeHHas! peabHOCTH) — CO3/IaHHBIN TEXHUYECKUMU
cpencTBaMu MUP (0OBEKTHI U CyOBEKTHI), IIEpeAaBacMblil YETIOBEKY Uepe3 ero OUIyIIeHUS: 3peHre, CITyX, OOOHSHHE, OCSI3aHUe U
Iapyrue. BupryanbHast pealbHOCTh MMUTHPYET KaK BO3JCHCTBHE, TaK M PEaKIMU HA BO3AEHCTBHUE.

7 'HHOBAITOHHAS SKOCHCTEMa — COBOKYITHOCTh CyOBEKTOB, B3aNMOJICHCTBYIOIIHX B IIPOLIECCE KOMMEPIIHAIN3AINN
WHHOBALIMH U MX B3aUMOCBSI3eH, aKKyMyJIUPYIOIIasl YeJoBedecKue, (PMHAHCOBBIE U MHBIC PECypCHI Il HHTeHCH(UKaIuy,
ONITHMH3AINH 1 obecriedeHus 3 PEKTUBHOCTH KOMMEPIHATU3alni HHHOBALIUH.

8 MckyccTBEHHBII MHTEIJIEKT — HayKa U TEXHOJIOTHSI CO3/IaHUsl MHTEIUIEKTYaJIbHBIX MAIIUH, OCOOEHHO
WHTEIJICKTYaIbHBIX KOMITBIOTEPHBIX ITPOTrPaMM; CBOHCTBO MHTEIUIEKTYalbHBIX CHCTEM BBITIOJHATH TBOPYECKUE (DYHKIIUH,
KOTOpBIE TPAAUILMOHHO CUUTAIOTCS IPEPOTraTHBON UEIOBEKA.

9 Kacromu3alys — MHAMBUAYaJIH3aIsl IPOIYKIUH O] 3aKa3bl KOHKPETHBIX TIOTpEOUTENEH MyTeM BHECESHHS
KOHCTPYKTUBHBIX WJIH AU3aiHEPCKUX U3MEHEHMH, TTIaBHBIM 00pa3oM Ha KOHEYHBIX CTaIUsIX MPOM3BOACTBEHHOTO IUKIIA.

10 KommbroTepHBIi HHKWHIPHHT — KOMIUIEKC YCIYT 10 Pa3padOoTKe MPOIYKTa, IPOBEACHHUIO PACIETOB M aBTOMATH3ALIH
MIPOM3BO/ICTBEHHBIX MPOIIECCOB C UCIIOJIb30BAHMEM CIICIIMATN3UPOBAHHOTO HHKEHEPHOTO IIPOrPaMMHOTO 00ecIIeueHH,
BKJTFOUAIOIIETO B ce0sl COBPEMEHHBIC CHCTEMBI HH)KEHEPHOT'O aHAIN3a M MOAEINPOBAHUS, TAKHE KaK CHCTEMBI
aBTOMaTH3upoBaHHOTO npoekTupoBanus (Computer-AidedDesign, CAD), noarotosku npousBozactsa (Computer-Aided
Manufacturing, CAM), umxeneproro ananusa (Computer-Aided Engineering, CAE), ynpaBieHust JaHHBIMH O TIPOJYKTE
(Product Data Management, PDM), ypaBiienus >kxu3HeHHbIM uKI0M npoaykra (Product Life cycle Management, PLM). C
OoJiee MIMPOKON TOYKH 3pEHHUS] KOMITBIOTEPHBIH HHKMHUPUHT — 9TO COBOKYITHOCTD BCEX KOMIIOHEHTOB, NIPEIHA3HAYCHHBIX JUIS
3¢ PEKTUBHOTO PEIICHHS CIIOKHBIX HAYTHO-TEXHUIECKUX MPOOJIEM IyTeM MaTEMaTHIeCKOr0 M KOMITBIOTEPHOTO
MOJIETTHPOBAHHS.

11 KoHcopiyMbl — CTpaTernyecKie UcciIe0BaTelbCKUe, TEXHOJIOTMYECKHE NITM HHBECTUIIMOHHBIC ITAPTHEPCTBA B
COCTaBE KOMITaHHH, IIOCTaBIIMKOB TEXHOJOTNYECKUX PEIICHNH, MOTpeOUTENEH STHX PeICHUH U TOCYIapCTBEHHOTO PETYJISITOpa.

12 Kubepduzudeckue cucrembl (CPS) — 3T0 cHCTEMBI, COCTOSIIME U3 PA3IMYHBIX IPUPOAHBIX 00BEKTOB, HCKYCCTBEHHBIX
TIOJICHCTEM M YIPABISIOMINX KOHTPOJUIEPOB, MO3BOJISIIOLINX MPEACTaBUTh TaKoe 00pa3oBaHUE KaK IUHOE 1IEIoe.

13 Hannyumas nocrymnnas rexaonorus (HAT) — TexHomorys npon3BoAcTBa IPOAYKIMH (TOBAPOB), BEITOTHEHUS PadOT,
OKa3aHHsl yCIIyT, olpe/elisieMasl Ha OCHOBE COBPEMEHHBIX JOCTH)KEHUH HAyKH M TEXHUKU M HAWJIYUIIEro COYETaHUsI KpUTEPHUEB
JOCTH)KEHHS IIeJIeld OXpaHbl OKPY KAIOIIEH Cpeabl MPU YCIOBUU HATMYHUS TEXHHYECKOH BO3MOKHOCTH €€ IIPUMEHEHHSL.

14 HelipoHHbIE CETH — MaTEMaTHIECKHE MOAENH, a TAKXKE UX IIPOrPaMMHBIE WK alllIapaTHBIE PeaIN3allii, MOCTPOSHHBIE
T10 TIPUHIUITY OpraHU3aluK U (yHKIMOHMPOBAHHS OMOJIOTHYECKUX HEHPOHHBIX CeTel — ceTel HEPBHBIX KJIETOK >KHBOTO
OpraHu3Ma.

15 OOparHbIii HH)KUHUPHHT — UCCIIEAOBAaHNE HEKOTOPOTO TOTOBOTO YCTPOICTBA WM MPOTPaMMBI, & TAKXKE JOKYMEHTAIUU
Ha HETO C LEJBIO MOHSATh MPUHIIUI €ro paboThl; HAPUMEp, YTOObI 00HAPYKUTH HEOKYMEHTHPOBAaHHBIE BO3MOKHOCTH (B TOM
YHCIIe IPOrpaMMHBIE 3aKIaKH), CAENATh N3MEHEHHE HITH BOCIIPOU3BECTH YCTPOHCTBO, IPOrpaMMy HIIH HHOH OOBEKT C
AHAJOTUYHBIMH QYHKIHSIMHU, HO 0€3 MPSIMOTO KOTTUPOBAHHUSL.

16 OMHHKaHATBHOCTH — 3TO MOJIXO0J K KOMMYHHKALIMH, ITPU KOTOPOM KIIMEHTHI BEIOMPArOT Hanbosee yaoOHBIiH I ceOst
KaHaJl COBEPIIECHNUS MMOKYIKH: HHTEPHET-Mara3yuH, KOJUIICHTpP, MOOMIIbHASL BEPCHSA CaliTa, MOOMIIBHOE MTPUIIOKEHNE, OOBITHBII
o ¢maiin-marazun

17 IlepenoBble MPOU3BOACTBEHHBIC TEXHOIOTHH — TEXHOJIOTHU M TEXHOJIIOTHYECKHUE MTPOIIECCHl (BKIIOYas HE00X01MMoe
JUISL MX pealin3aliii 000pyJOBaHUE), YIPaBIIsieMbIe C TOMOLIBbI0 KOMIBIOTEPA MM OCHOBAHHBIE HA MUKPOJJIEKTPOHHKE U
UCIIONIb3yEMBIE MTPU MPOSKTUPOBAHUH, IPOU3BOJICTBE MM 00pabOTKe MPOAYKIHH (TOBApOB U YCIyT).

18 Ilnardopma — B IIMPOKOM TOHUMAHUH, KOMMYHHKAILIMOHHAS M TPAH3AKLIMOHHAS CPEJla, yYACTHUKN KOTOPOH
W3BJIEKAIOT BBITOJIBI OT B3aUMOJICHCTBYS APYT C IPYTOM.

19 IInardopma (umdpoBasi) — MpUHIUIHATIBHAS KOHCTPYKITN 00BEKTa, BKITIOYAOMIast B ceOs KOMILICKC YacTeH,
TIOJICHCTEM, HHTEP(EHCOB N TEXHOTOTHIECKHUX MPOIIECCOB, B KOTOPHII BKIIIOUEHBI KaK HEM3MEHHBIE («OCHOBHBIEY), TaK H
nepeMeHHbIe («nepudepuiiHbie)») KOMIOHEHTHI, BApbUPYIOLIAECS OT CUTYAIMU K CUTYallnH.

20 ITnardopMuzanms — Mporecc U3MEHEHHsI ApXUTEKTYPbl/OPraHN3al[My PHIHKOB TOBAPOB U YCIYT MO BIUSHUEM
pacrpocTpaHeHus] MOAYJIbHBIX HU(POBBIX TIAT(GOPM U IPUMEHEHUs TUIATGOPMEHHBIX TEXHOJIOIHH, KOTOPBIE MO3BOJISIOT
TIOJIKJIIOYUTH K €IMHOMY HH(OPMAaIIMOHHOMY POCTPAHCTBY JIIOEH, YCTPOWCTBA U CUCTEMBI 10 BCE IIETIOYKE CO3JaHuUs
N00aBIEHHON CTOMMOCTH, a TAKXKe CBS3aHHAs ¢ TAaHHBIM IPOIECCOM TpaHchopManus OU3HECMOIEICH.

21 IlpopBIBHBIC UCCIIEIOBAHMS — HCCIICIOBAHMS, CIIOCOOHBIE KOPEHHBIM 00pa30M HW3MEHUTh TOHUMaHHUE BaXKHOM




CYIIECTBYIOIIEH

Hay4YHO! WJIM TEXHOJIOTHYECKOH KOHLIETILIUY WIIU IPUBECTHU K CO3JIaHHUIO HOBOM NMapaJuTrMbl MM 00IacTH B HAyKe U
TEXHHKE.

22 PoboTu3anys — HCHOIb30BaHNE HHTEIJICKTYaIbHBIX POOOTEXHIUECKUX KOMIUIEKCOB, ()YHKIIMOHAIBHBIE 0COOCHHOCTH
KOHX COCTOSIT B JOCTATOYHO THOKOM pPEearnpoBaHUM Ha N3MEHEHHS B pabodeii 30He.

23 TexHOIOTNYECKHE MHHOBAIMU — JIESITEIbHOCTD OPraHHU3alui, CB3aHHAs ¢ Pa3padOTKOI U BHEPCHUEM:
TEXHOJIOTHYECKH HOBBIX MPOIYKTOB H MPOIECCOB; TEXHOJIOTUUECKUX YCOBEPIICHCTBOBAHHUH B ITPOILYKTaX M Mpoleccax;
TEXHOJIOTHUECKH HOBBIX WJIM 3HAYNUTEIHHO YCOBEPIICHCTBOBAHHBIX YCIIYT; HOBBIX MII 3HAYUTEIHHO YCOBEPIICHCTBOBAHHBIX
CII0CO0O0B MPOM3BOJICTBA (TIepeiaun) yCIyT.

24 TexHONIOTUYECKOE MPEANPUHUMATEIBCTBO — 3TO CTHIIb JIMAESPCTBA B OM3HECE, OCHOBAHHBIN Ha MpoLiecce
UACHTH(UKALNN TEXHOIOTHYECKH MHTEHCUBHBIX OM3HEC-BO3MOXKHOCTEH C BHICOKMM TMOTEHIIMAIOM, a TAK)Ke Ha YIIPaBICHUH
OBICTPBIM POCTOM C HCIIOIb30BaHUEM MPUHIUIHAIBHBIX HABBIKOB MPHHATHS PEIICHNH B PEXKUME PEATbHOTO BPEMEHH.

25 3D-texHonorny (Ie4aTh) WIHA «aJINTUTABHOE MIPOM3BOICTBOY — IPOIECC CO3IAHIS ENbHBIX TPEXMEPHBIX 00BEKTOB
MIPaKTHYECKH JII000H reoMeTprueckoil JopMbI Ha OCHOBE IIM(DPOBON MOJIEITH.

26 lndposuzaryst — 3aMeHa aHAJIOTOBBIX (PHU3NIECKHX) crcTeM cOopa M 00padOTKH JaHHBIX TEXHOJIOTHIECKUMHA
CHCTEMaMH, KOTOPbIE TEHEPUPYIOT, epeatoT 1 00padaThIBaloT IM(POBOIT CUTHATI O CBOEM COCTOSIHMH. B mmpokom cMbiciie —
Tpoliecc nepeHoca B UPPOBYIO cpeay QyHKIUH U nesTelbHOCTeH (On3HEeC-TIPOLIECCOB), paHee BHIOIHABLINXCS JIIOABMH U
OpraHM3aUsIMH.

27 Hudposas mnatdopma — 1. Monaens 1eaTenbHOCTH (B TOM Urciie OU3HEC-IeITeIbHOCTH) 3aMHTEPECOBAHHBIX JIUI] HA
o6mei mmardopme st GyHKIIMOHUPOBaHMS Ha NN POBBIX peIHKaX; 2. [Iomanka, noanep >xuBaronas KOMILIEKC
aBTOMAaTH3HPOBAHHBIX MIPOILIECCOB X MOJAECIBHOE MOTPEOICHNE HU(PPOBBIX MPOLYKTOB (YCIYT) 3HAUYMTEIEHBIM KOITMYECTBOM
norpeduteneii; 3. MHpopMannonHas cucTeMa, CTaBIIast OJHUM U3 JIMANPYIONIUX PENICHUH B CBOSH TEXHOJIOTHYECKOW HHUIIIE
(TpaH3aKIMOHHOW, MHTETPAlMOHHOM U T. I1.).

28 Iudposoit nponykr (yciyra) — 1. IIpoaykT (yciyra), Tpor3BOAUMBII W/WITH IPEAOCTABISEMbIN B IN(MPOBOM
npoctpaHcTie; 2.0QHO U3 CBOMCTB MPOAyKTa (YCIyTH), BOSHUKAOIIEE TIPH OCYIIECTBICHUN HU(PPOBBIX MPOIIECCOB C 00pa3oM
npoxykra (ycmyru); 3. LleHnas nabopMaIys Wik JOCTYI K 3JIEKTPOHHOMY CEPBHCY, 32 KOTOPBIHA IOKYIIATENN COTJIACHbI IIaTHTh
JICHBTH.

2.2 Tunosble 3aJaHUSA VI OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOIO pe3yJbTaTa

[IpoBepsieMblii 00pa30BaTENBHBIN PE3yIbTAT:

Kon n HanmeHoBanme OO0pazoBaTenbHBIA Pe3yIbTaT
WHAUKATOpPA JOCTHUIKEHUS
KOMIICTCHIIUU

OIIK-10.2: IIpoBomut OOyuaromuiics ymeer:

CaMOCTOSATEIbHBIC HAYyYHBIC - BBIOMpaTh Hanbouee 3h(HeKTUBHOE MPOrpaMMHOE 0OeCIIeUeHUe TS PeIeHHsT KOHKPETHOH
HCCIIEIOBAHMUS, B TOM YHCIIE HPaKTUYECKOM 3a0a9n

TIOMCK, OTOOP U aHAIH3
uHdopmarmu

1) Onummre cocTaB U Ha3HAUYCHUE SIEMEHTOB MPOTPAMMHOTO 00ECIICUCHNUS JUTS PEIICHNsT KOHKPETHON MPaKTHYECKOH 3a1a4u 110
Oymaymeit mpodeccroHaIEHON AESTEIEHOCTH.

2) Ha3oBuTe M ykakuTe pasiuuue NMporpaMMHOE obecriedeHue, padoTaroniee B CHCTEME PealbHOI0 BPEMEHM, BCTPOCHHBIX U
pacIpeaeeHHbIX CHCTEM

3) IToctpouTe 0000IIEHHYIO CTPYKTYPY HH(POPMAIIMOHHON CUCTEMBI

4) Brigennute 0cOOEHHOCTH COBPEMEHHON IU(POBOI TEXHUKN

5) OnmmmTe HepapxuyecKylo CTPYKTYpPY YIPaBICHHUS JKEIe3HOIOPOKHON CHCTEMOM

6) IIposeaute 0030p GyHknHoHUpOBaHus cucteMbl ACY KT

7) HazoBuTe ocHOBHBIE CepBUCHI MIHTEpHET M MHOTO BHa-O0IICHNUS Ha JKEIE3HOAOPOKHOM TPAHCIIOPTE

8) Ommmmurte meron kosmabopaTuBHOHN QrumbTparwm (user-based) Ay MPOTHO3HPOBAHUS, KaKyl0 OICHKY AACT IOJIH30BaTeNb
MIPEATI0KEHHOMY MPOAYKTY (IPEINONI0KUTENbHBINH PEUTHHT).

OIIK-10.2: Iposonut | OOyyaronuiics Blnageer:

CaMOCTOSTEIIbHBIC Hay4HBIC | - OCHOBHBIMH HaBBIKAMH Pa0OTHI M MTOMCKA HH(POPMAIIMHU B ITPO(ECCHOHANBHBIX 0a3ax
UCCIICIOBaHMs, B TOM 4YHCIC | manubeix, APMax, ACY.

moucK, OoTbop W  aHaIW3
uHopmanmu

1) Unrepuer n Untpaner: 1) [Ipunmuner opranmusanuu B cetn MurtepHer. 2) Cepsuchl B cetn UurepHer. 3) Kymnerypa
HMHTEPHET-KOMMYHHUKALUH.

2) WarennekryanpHble cucteMbl Ha Tpancnopre: 1) Exunas mndopmanmonnas cpena. 3) Ponp n mecto ACY XT B
TpaHCIOPTHOM KoHBelepe. 4) KoMiuiekcHas cucreMa MOHMUTOpPHHTA U yNpaBlIEHHs JHMKBUJALMEN 4pe3BbIUAlHBIX CUTyauuil
OAO «PX/I». 5) IlepcniekTrBHast TexHONOTHs 1H(poBoii paanocssizu GSM-R.

3) Ludpossie nanubie u ux ananus: 1) [lonstue Habopa naHHBIX: 00BEKT U ero arpudyThl. 2) [IpencraBnenne AaHHBIX U
WX MUHUMAIBHBIA 00beM s aHanmu3a. 3) CTaanu aHanM3a JaHHBIX JJIS BBISBICHUS CKPBITHIX 3akoHOMepHocTed. 4) Cdepsl
npuMeHeHns TexHoiorui Big Data. 5) Beibop MeTona morcka pemeHns A 3a/1a4 ONTHMHI3AIHH.

4) Merozap! MamIMHEOTO 00y4eHUs U cepsl nx npumenenus: 1) Kinaccuueckoe oOyuenue (¢ yauteneM u 6e3 yaurens). 2)
Obyuenue ¢ noakperienueM. 3) IlonymsipHbie alIrOpUTMBI KIACTEPU3aIHH.




2.3. IlepeyeHb BONPOCOB sl MOATOTOBKHU 00y4aKOIIMXCS K MPOMEKYTOUYHOM aTTecTalumn

1) Cpencra peanuzanuu nHGopManuoHHbIX TexHomoruit. Kimaccudukamus UC OAO «PX]]». Cuctema yCIoBHBIX
0003HaYeHUI]. .

2)  Pexxumbl aBTOMaTn3upoBaHHOM 00paboTku nHpopManyu. MHTerpupoBaHHbIE TEXHOJIOIMU B PACHPE/Ie/IeHHbIX CUCTEMAX..

3) ACY Kak HHCTPYMEHT ONTHMH3ALUH IIPOLECCOB YIPABICHUS B TPAHCIIOPTHBIX CHCTEMAX.

4)  Enwmnas KopnoparuBHast ABTomMaru3upoBanHas Cucrema Ympapienus nadpactpykrypoit (EK ACYN).
ABTOMaTH3UPOBAaHHbIE CHCTEMBI YIIPABICHHS XO3HCTBAMHU JEKTPUDHUKALINH U JIICKTPOCHAOKCHNS, AaBTOMAaTHKH 1 TEJIIEMEXaHHUKH,
CBSI3H.

5) Enunas xopnopaTuBHas aBTOMaTH3MPOBaHHAS CUCTEMa YIPABICHHS TJIAHUPOBAHHEM M KOHTPOJIEM MOTPEOIECHHS
anekrpuueckoit snepruu (EK ACY IIKIID) OAO «PXI»..

6) Amnanms, y4eT U paccieoBaHHE OTKAa30B TEXHUYECKHUX CPEJICTB.

7) KommekcHast aBTOMaTH3MPOBaHHAS CUCTEMA y4eTa, PaccieOBaHHs M aHaIM3a ClIy4aeB TEXHOJIOTUUECKUX HAPYILIEHUH
(KAC AT) B OAO «PXI»..

8) Merons! moncka perieHuii Ha 6aze prucK-aHal3a

9) Onpenenenns, KTacCUPUKAIMS M CTPYKTYPa 3KCIEPTHBIX CHCTEM, METOIOIOTHSI TOCTPOCHUS IKCIIEPTHBIX CHCTEM

10) Ilepcnekrussl passutust CI1/] Ha Kene3HOZOPOKHOM TPAHCIIOPTE.

11) Ob6ecneuenue 3amuThl KopropariuBHor nHbopMarmu B OAO «PX/I».

12) EnunHas aBTOMaTH3HPOBAaHHAS CUCTEMa 3JIEKTPOHHOTO JoKkyMeHToobopoTa (EAC/) B OAO PX]I..

13) UHTerpupoBaHHbIC HHEPIHATIBHBIE TEXHOJIOTUH JMHAMUYECKOTO MOHUTOPHHTA PEIIbCOBOT'O MyTH

14) WudopmannoHHO-U3MEpUTETbHAS CUCTEMA ISl MOOMIIBHBIX CPEACTB TMArHOCTUKH MyTeBbIX yCTpoiicTB JKAT

15) CoBpemeHHas cTpaTerus pa3BUTUS CHCTEMBI KOMIUIEKCHON JUAarHOCTHKH HHPPACTPYKTYPHI KEJIE3HOIOPOIKHOTO
TpaHCHIOPTa

16) HHTepaKTHBHASA CHCTEMa JMArHOCTHPOBAHUS OOBEKTOB HHPPACTPYKTYPHI KEIC3HOIOPOIKHOTO TPAHCIIOPTA

17) MukponpoleccopHas CHCTEMa KOHTPOJIS COCTOSIHUSL 00BEKTOB MH(PPACTPYKTYPHI JKEJIE3HOAOPOKHOTO TPAHCIIOPTa Ha
OCHOBE OECTIPOBOIHOM CETH NepeIadn JaHHBIX

18) MuHOBammy B IMArHOCTHKE MH(PPACTPYKTYPHI

19) IIpumeHeHHE aJrOpUTMOB KOMIIBIOTEPHOT'O 3pEHUS JUIsl IETEKTUPOBAaHHS 0OBEKTOB Ha JKEJIE3HOI0POKHOM Iepee3ie

20) ABTOMaTHU3UPOBAaHHbIE CPEICTBA MOHUTOPHHTA H TEXHUYECKON TMArHOCTUKH JKeJIE3HONOPOKHONW HH(PACTPYKTYPbI

21) KowmriekcHas OleHKa COCTOSHHUSA OECCTHIKOBOTO Iy TH

22) Wnentudukanus cocrossaus CIT/l ¢ mpuMeHeHneM HEHPOHHBIX ceTei

23) [luarHocTHKa CTPEJIOYHBIX AJICKTPOIPUBOIOB 10 TapaMeTpaM TOKa

24) IlpumeHeHHE COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI IS PEIICHHS 33/1a4 aBTOMaTH3alUH TEXHOJIIOTHYECKUX
MIPOIIECCOB

25) Wunosammonnsle pemenns CT/IM AJIK-CIIb B ycnoBUsSX UMIIOPTO3aMEIICHUS

26) BoOMOKOHHO-ONTHYECKAs CHCTEMa CUTHAIM3AIIH KOHTPOJIS COCTOSHHS 00BEKTOB HHPPACTPYKTYPHI

27) VYupapieHHE CTPEIOYHBIM IIEKTPOIIPHBOIOM C IIPAMEHEHHEM HEHPOCETEBOTO MPeoOpa3oBaTes yIpaBiieMOro CUTHAIA

28) UHremnekTyaibHbIe CHCTEMbl MOHUTOPUHIa 00BEKTOB TPAHCIOPTHON HH(PPACTPYKTYPHI

29) Baronsl-nadbopatopuu aBToMaTuku U Teaemexanuku ATJIIAHT

3. Meroauveckue MaTepuaJbl, oNpeae/sionye NpoueIypy U KpUuTepuu OleHNBaHUs
c()OPMHPOBAHHOCTH KOMIIeTEHIMI NPH NMPOBeIeHNH MPOMEKYTOUYHON aTTeCTALUH

Kpurtepuu (popMupoBaHNs OLIEHOK N0 0TBETAM HA BONPOCHI, BHINMOJHEHUIO TECTOBBIX 3aJaHUI

- OLEHKAa «OTJIMYHO» BBICTaBIISIETCS OOYdYalOIIEMYyCs, €CJIH KOJIMYECTBO IPABHJIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obmiero o6b€Ma 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOIIO» BBICTABIAETCS OOyYaromeMycs, €clIH KOJIUYECTBO IPAaBWIBHBIX OTBETOB Ha
BONpockl — 89 — 76% ot olmiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YIOBJIETBOPHTEJBHO» BBHICTABISCTCS OOYYAIOUMIEMYCs, €CIH KOJMYECTBO MPaBHIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH —75—-60 % oT ob1miero o0béMa 3a1aHHBIX BOIIPOCOB;

- OLCHKAa «HEYAOBJETBOPHUTEIHLHO» BBICTABIISCTCS OOYYaIOIIEMYCs, €CIH KOJMYECTBO IPaBHIbHBIX
oTBeTOB — MeHee 60% oT 0011ero o0bEMa 3a/IaHHBIX BOIPOCOB.

Kputepun ¢popmMupoBaHusi OlleHOK 1O pe3y/JbTATAM BbINOJHEHUS 3aaHUMH
«OTJIMYHO/32a4TEHO0» — CTABUTCS 32 paOOTY, BHIIIOJHEHHYIO ITOJIHOCTBIO 0€3 OINOOK U HEJOYETOB.

«Xopou1o/3a4TeH0» — CTaBUTCS 32 PadOTY, BBITIOIIHEHHYIO MTOJHOCTHIO, HO TIPH HAIMYMU B HEll He Ooee
OJTHOW HerpyOoii OIMOKHU 1 OTHOTO HeJoYeTa, He OoJiee TPeX HEOUYETOB.



«Y10BJIETBOPUTEILHO/3a4TEH0» — CTABUTCS 32 padoOTy, €CIM O0YYaroNHiics MPaBUIBHO BBIIIOJHUI HE
MeHee 2/3 Bcel paboThl WM JOMYCTUI He Oosiee OaHOM rpy0oil OImMOKK M IBYX HEJIOYETOB, HE OoJiee OJHOMU
rpy0oii U omHOI HerpyOoi ommOKku, He Ooyee Tpex HerpyObIX OIIMOOK, OJHOM HerpyOol OmMOKH M JBYX
HEJIOYETOB.

«HeynoBj1eTBOpUTEIHLHO/HE 3aUTEHO» — CTaBUTCS 3a pabOTy, €CIIM YHUCIO OMMUOOK W HEIOYETOB
MPEBBICHIIO HOPMY JIJIsl OIICHKH «YJIOBJIETBOPUTEIILHOY» U MPABHIILHO BHIMOJIHEHO MeHee 2/3 Bceld padoTHlI.

Buowl owubox:

- epybOvle OwubOKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMO8 peuleHusl 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOvle OwWUOKU: HEMOYHOCMU (DOPMYIUPOBOK, ONpedeseHull, HePAYUOHAIbHLIL 6blO0p X00d
peuieHus.

- Heoouemvl. HEPAYUOHATbHbIE NpUEMbl BbINOIHEHUS 3A0aHUs; OMOEIbHblE NOSPEUHOCU 8
Gopmynuposxe 86180008, HebOpeNCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurtepuu popmupoBaHus oleHOK MO IK3aMeHY

«Otamyno» (5 OamioB) — oOywarolUics JEMOHCTPUPYET 3HAHHE BCEX pa3eiioB H3ydaeMoil
TUCIUIUTMHBL:  COJep’KaHue 0a30BBIX TMOHATHH W (yHAaMEHTANbHBIX NpoOJeM; yMEHHE u3Jararb
MPOTPaMMHBI MaTepwall C JEMOHCTpAIMel KOHKPETHBIX mNpuMepoB. CBOOOJHOE BIIAJICHUE MaTEpUAIOM
JOJIKHO XapaKTepU30BATHCS JIOTUYECKOW SICHOCTHIO M YETKHUM BHJIEHHEM IyTeH MpPUMEHEHHS IMOJy4YEeHHBIX
3HAaHUU B HpaKTH‘IGCKOﬁ ACATCIIbHOCTU, YMCHUCM CBA3ATh MaTCpHral C APYTUMH OTPACTIAMHA 3HAHUA.

«Xopomo» (4 Oamra) — oOywaromUiCA JIEMOHCTPUPYET 3HAHUS BCEX pAa3CiioB H3ydyaeMoOi
JTUCIUIUTMHBL: COJepKaHUe Oa30BBIX MOHATHH M (QyHIAMEHTAIBHBIX MPOOJieM; MpUOOpeNn HeoOXOoauMbIe
YMCHHUA W HAaBBIKHM, OCBOWJI BOIIPOCHI IMPAKTHUYCCKOro MNMPHUMCEHCHUA IIOJTYYCHHBIX 3H3HI/II71, HEC OOITyCTHJI
dakTHYecKuX OIMMOOK TpPU OTBETE, JOCTATOYHO MOCIEAOBATEIbHO W JIOTMYHO H3JIaraeT TEOPETHYECKH
Marcpuall, AOIIyCKasd JWIOb HC3HAYWUTCIBHBIC HAPYIICHHA IOCICAOBATCIBHOCTH M3JIOKCHHUA W HEKOTOPLIC
HeTOYHOCTU. Takum 00pa3oM, JaHHAas OIICHKA BBICTABISETCS 3a MPABUIBHBIM, HO HEJOCTATOYHO TIOJHBII
OTBET.

«YnoBjaeTBopuTeabHO» (3 Oamna) — oOywaromuics JAEMOHCTPUPYET 3HAHHME OCHOBHBIX pa3esioB
IporpaMMbl M3y4aeMoro Kypca: ero 0a3oBBIX NMOHATHH M (yHIaMEHTaNbHBIX HpobieM. OgHAKO 3HAHUE
OCHOBHBIX IMPOOJIEM Kypca HE MOJKPEIUISIOTCS KOHKPETHBIMH TPAKTHUYECKUMH TpPUMEpPaMH, HE MOJTHOCTHIO
pacKkpbiTa CYHIHOCTH BOIIPOCOB, OTBET HCAOCTATOYHO JIOTHYCH W HC BCCrAa MOCJICHOBATCIICH, NONYIICHBI
OIIMOKU U HETOYHOCTH.

«HeynoBaerBopurenbno» (0 0OannoB) — BBICTaBIsSIETCS B TOM Ciy4ae, Korjga oOydaroluiics
JIEMOHCTPUPYET (pparMeHTapHbIE 3HAHUSI OCHOBHBIX Pa3/IeNIOB MPOrpPaMMbl U3y4aeMOTO Kypca: ero 0a3oBBIX
NOHATUA W  (QyHIaMEHTAIBHBIX TMpoOieM. Y 93K3aMEHyeMoro ciabo BbIpak€Ha CIHOCOOHOCTh K
CaMOCTOSITEIbHOMY ~aHAJIUTHUYECKOMY MBIIIUICHUIO, HUMEIOTCS 3aTPyJHEHUS B M3JIOKEHUU Marepuaa,
OTCYTCTBYIOT HEOOXOIMMBIE YMEHHSI U HAaBBIKH, IOMYIIEHBI IPyOble OIMIMOKH U He3HaHHWE TePMUHOJIOTHUH, OTKA3
OTBEUYaTh Ha JIOMOJHUTEIBLHBIC BOIPOCHI, 3HAHHE KOTOPBIX HEOOXOTUMO IS TIOTYUYCHHS TOJIOXKHUTEIHLHOM
OIICHKH



