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CopepaHue

[TosicHuTenbHAs 3amucKa.

TunoBbie KOHTPOJIBHBIE 33/IaHUS WIM WHBIE MaTepUaNbl IJIs OLIEHKN 3HAHWH, YMEHH, HABBIKOB U (WJTH) OMBITA
JEeSTeNbHOCTH, XapaKTePU3YyIIINX YPOBEHb C(POPMHPOBAHHOCTH KOMIIETECHITHH.

MeTomuveckue MaTepualibl, OIPEICSISIIOIINE TMPOLEAYPY UM KPUTEPUU OleHUBAHHS C(HOPMUPOBAHHOCTHU
KOMITETEHIINY TIPH TIPOBEACHNN POMEKYTOTHOH aTTECTAIIHN.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)ICYTOqHOﬁ aTrTeCTallud — OLCHUBAHUC TPOMCKYTOYHBIX W OKOHYATCIBbHBLIX PC3YJIbTATOB
OoOydeHHs] 10 IUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHXKCHHE IUIAHUPYEMbBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@DopmbI TPOMEXKYTOUHOH arTectanuu: 3aueT 9 cemectp/ 3O 5 kypc

[Tepeuens KoMIETeHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTHHBI

Kon 1 HanmeHOBaHNE KOMIICTEHIINT Kox nnaukatopa 1ocTHXeHUS
KOMIIETCHIIMU
ITK-2 CrnocobeH npou3BOAMTE aHAN3, NPOSKTUPOBAHHUE U PACUET HIEMEHTOB [1K-2.3. - TIpumensier
JKEJIE3HOIOPOKHOT0 IyTH U 3€MJISHOTO IIOJI0THA COBPEMEHHOE NPOTPAMMHOE

obecrieueHne aJs pacueTa u
MO/JICITUPOBAHUS pabOTHI
JJIEMEHTOB JKEIIE3HOAOPOIKHOTO
MyTH U 36MJISTHOTO TIOJIOTHA

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

Kon 1 HanMeHOBaHNe MHIUKATOPA PesynbraThl 00y4YeHUs 10 AMCIMIUINHE OueHOYHbIC
JOCTIDKCHHS KOMITETCHIIUH MaTepHabl
(cemectp )
[IK-2.3. - TIpumeHseT coBpeMeHHOE OOyJaroniuiicst 3HaeT: 3amanms (Nel - Ne
NporpaMMHOE obecriedeHre UIs pacyeTa u | -  COBpeMeHHble  LuppoBble  HHPOPMAIHOHHO- | 28)
MOJICITUPOBAHUS PAOOTHI AIEMEHTOB KOMMYHUKALMOHHBIE TEXHOJOTHH, WCHOJIB3yeMble B
JKEJIE3HOIOPOXKHOTO ITyTH U 3EMIITHOI'O npodecCHOHANIbHOU IeATeIPHOCTH
MMOJIOTHA OOy4aromuiicst yMmeeT: 3amanus (Nel - Ne®)

- BblOupars Haubosee 3ddexkTuBHOE IMPOrpaMmMHOE
obecrieyeHne I peIIeHus] KOHKPETHON MpPaKTUYeCcKoit
3a/1aun

OO0yuJaromnuiics Blaaeer: 3amanus (Nel - Ned)
- OCHOBHBIMH HaBbIKaMH pabOThI U MIOMCKa HHQOpMALIUH
B mpodeccuonanpHbix 6a3ax ngaHubx, APMax, ACY.

[TpomesxyTouHas arTecTanus (3K3aMeH) MPOBOAUTCS B OJHOM U3 ClIeayroUX GopMm:
1) oTBeT Ha OWIIET, COCTOSIIINI U3 TEOPETUIESCKUX BOIIPOCOB M MPAKTHUYCCKUX 33J[aHUII;
2) BeimonHeHue 3ananuii B DMMOC yHuBepcuTera.

2. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MJIM HHbIEe MaTepPUAJIbI ISl OeHKU 3HAHUI, YMEeHHH,
HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XAPAKTEPHU3YIOIIHMX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETEeHIM I

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHNS) IJI OLIeHKH 3HAHUEBOT0 00Pa30BaTEeIbHOI0

pe3yabTara
[TpoBepsiembIii 00pa3zoBaTEIBHBIN PE3yIbTAT:
Kon 1 HauMeHOBaHHe HHANKATOPA OGpa3zoBaTenbHbII Pe3yJIbTaT
JOCTIKEHHUS] KOMITCTCHIIMN
[IK-2.3. - [Ipumensier OOyyaromuiicst 3HaeT:
COBPEMEHHOE IPOrpaMMHOe




obecrieyeHue JJId pacyueTa u - COBpPCMCHHbLIC III/I(I)I)OBI)IC I/IH(l)OpMaIII/IOHHO - KOMMYHHUKAllUOHHBIC TEXHOJIOTUH,
MOJCIUPOBAHUA pa60TbI HCIOJIb3yEMbIC B HpO(l)CCCI/IOHaHLHOﬁ JACATCIbHOCTHU

QJIECMCHTOB KCJIC3HOAOPOKHOTO
IIYTHU U 3EMJISHOTO NTOJIOTHA

ConocTaBUTh MOHATHS M UX ONPeEeJeHUs:

1 AamuTHBHOE MTPOU3BOJICTBO — IIOCTPOCHHE CIOKHBIX TPEXMEPHBIX JeTajel u3 MudpoBeIX JaHHBIX 3D-Momemnn myTeM
HaHECEHM ITOCTIeIOBATEIbHBIX ClI0eB MaTepraia (3D-medaTs).

2 AnMTHBHBIE TEXHOJIOTHH — TEXHOJIOTHH MO CO3AHUIO 00BEKTOB 32 CIET HAHECEHHS TOCIIEIOBATENbHBIX CIOCB
Mmarepuana. Mozenu, U3roTOBICHHBIC aJANTHBHBIM METOAOM, MOTYT IIPAMEHATHCS Ha IFOOOM IPON3BOJCTBEHHOM 3Tale — KaK
JUTSL U3TOTOBJICHUS OITBITHBIX 00pa3IoB (T. H. OBICTPOE MPOTOTHITMPOBAHKE), TAK M B KAUECTBE CAMHX T'OTOBBIX W3JENHUH (T. H.
ObICTPOE IPOU3BOJICTBO).

3 brnoxkueitn (ot anru. blockchain) — rexHosnorus, o0beanHSIOMAs P MATEMAaTHYECKUX, KPUIITOrpahuiIecKux u
SKOHOMHUECKUX MPUHIUIOB, KOTOPBIE MOAJEPKHUBAIOT CYIIECTBOBAHUE PACTIPEIEIEHHOI0 MEXIY HECKOIBKUMHU YIaCTHUKAMU
peectpa. OCOOEHHOCTH TEXHOJIOTHH 3aKITI0YaIOTCSl B HEBO3MOKHOCTH U3MEHUTD MJIH TIOJIIE1aTh JaHHbIE, B IIPO3PAYHOCTH
MPOU3BOJUMBIX TPaH3aKIHH, IEIEHTPAIN30BaHHON POBEPKE JIAaHHBIX, H30BITOYHOCTH y3JIOB CETH U OCOOCHHOCTAX
BEpU(HKAIIUH C TOMOLIBIO U(PPOBBIX NOATUCEH.

4 Bonpmue nanneie (aHriL. Big data) — o603HaUeHNE CTPYKTYPHUPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX TaHHBIX OTPOMHBIX
00BEMOB M 3HAUUTEIIEHOTO MHOTO00PA3HsL.

5 BceeooOmuit Uatepuer («MuTepHeT Bcero» / The Internet of Everything), «utepret Bemei» (Internet of Things) —
TEpMHHBI, 0003HAYAIOIINE BEAYIYIO0 KOHIETIINIO ()OPMHUPOBAHUS INI00ATbHON ceTeBOH HH(OPMAMOHHON HHPPACTPYKTYPHI U
OTIPEEIIAIONINE BEIYUCIUTENBHYIO CeTh (PU3NUECKUX 00BEKTOB (JIF0/AEH 1 MaIlInH, Pa3IMIHBIX TEXHUUYECKUX yCTPOHCTB),
KOTOpBIC OCHAIIICHBI BCTPOSHHBIMHU NTPOTPAMMHBIMU M HH()OPMAMOHHBIMHU TEXHOJIOTHSIMH IS B3aUMOAEHCTBHUS IPYT C APYTOM
WU ¢ BHeNIHe# cpenoii. BeceoOmuit MHTEpHET 1103BOJISIET HA OCHOBE OOIIMX CTaHAAPTOB M MPOTOKOJIOB KOMMYHUKAIUU
UIEHTU(HULIUPOBATH U OOBETUHUTH B €INHOE HH(POPMAIIMOHHOE ITPOCTPAHCTBO PEANIBHBIE U BUPTYaJbHbIE OOBEKTHI

6 BupTtyanbsHas peanbHOCTH (aHri. virtual reality, VR, uckyccTBeHHas! peaibHOCTh) — CO3JJaHHBIN TEXHHUUECKUMHU
cpeacTBaMU MUP (0OBEKTHI M CyOBEKTHI), IIEpeaBacMblil YEIOBEKY Uepe3 ero OLIYIICHHUs: 3peHHe, CIIyX, OOOHSIHUE, OCS3aHHUE U
Ipyrue. BupryanpHas peaabHOCTh UMUTHPYET KaK BO3ACHCTBUE, TAK U PEAaKLIUU HA BO3JCICTBUE.

7 HHOBaIIMOHHAsI YKOCUCTEMA — COBOKYITHOCTh CyOBEKTOB, B3aMMOAEHCTBYIOIINX B IIpoIlecce KOMMEPIHAIU3alluu
MHHOBAITMH M NX B3aUMOCBS3EH, aKKyMyJIUPYIOIIas 4eJIoBeYecKUe, PMHAHCOBBIE U HHBIE PECYPCHI I HHTCHCH(HUKAINH,
ONTHMU3AINH 1 obecriedeHus 3 (HEKTUBHOCTH KOMMEPINAIN3allii HHHOBANH.

8 McKycCTBEHHBII HHTEIIIEKT — HAYKa U TEXHOJOTHS CO3/1aHHS MHTEIUIEKTYaIbHBIX MAIINH, 0COOCHHO
MHTEIUIEKTYaIbHBIX KOMIIBIOTEPHBIX IPOIPaMM; CBOMCTBO MHTEIUICKTYaIbHBIX CHCTEM BBITIOJIHATH TBOPYECKHE (hYHKIIHH,
KOTOpPBIC TPAAUIIOHHO CUUTAIOTCS MPEPOraTHBON YeJIOBEKa.

9 Kacromu3zanust — MHAMBUAYaIH3aLUs IPOLYKIMH O] 3aKa3bl KOHKPETHBIX MOTPEOUTENEH ITyTeM BHECCHUS
KOHCTPYKTHUBHBIX WM AU3aHHEPCKUX U3MEHEHHMH, TIIaBHBIM 00pa30oM Ha KOHEUHBIX CTaIUSX MPOU3BOCTBEHHOTO ITUKIIA.

10 KoMIIbIOTepHBIN HHXUHUPHHT — KOMIUIEKC YCIIYT 10 pa3paboTKe MPOIyKTa, IPOBEACHHUIO PACYETOB U aBTOMATH3AIUH
MIPOM3BOJICTBEHHBIX MPOIECCOB C HUCIOIb30BAHUEM CHEIMATH3MPOBAHHOTO HHXEHEPHOTO MIPOTPaAaMMHOT0 00ecTieueHus,
BKJIIOYAIONIETO B ce0sl COBPEMEHHBIE CHCTEMBI HH)KEHEPHOT'O aHAIM3a U MOJCIHPOBAHNUS, TAKHE KaK CUCTEMBI
aBToMaru3upoBanHoro npoekrupoBanus (Computer-AidedDesign, CAD), moarotosku npoussoactsa (Computer-Aided
Manufacturing, CAM), umkeneproro ananuza (Computer-Aided Engineering, CAE), ynpaBieHus: JaHHBIME O MPOYKTE
(Product Data Management, PDM), ynpasnenus sxu3HeHHbIM ukiioM npoaykra (Product Life cycle Management, PLM). C
6oJiee MMPOKOH TOYKH 3pEHNUS] KOMITBIOTEPHBIH HHKMHUPUHT — 3TO COBOKYITHOCTh BCEX KOMIIOHEHTOB, NPEIHA3HAYCHHBIX JUIs
3¢ PEKTUBHOTO PELICHHS CIIOKHBIX HAYYHO-TEXHHYECKUX MPOOJIeM IMyTEM MaTeMaTHIECKOTO M KOMITBIOTEPHOTO
MOJICTTMPOBaHUSI.

11 KoHcopimyMbl — CTpaTernieckie UcciIeoBaTeNbCKUe, TEXHOJIOTHIECKHE NIIM HHBECTUIIMOHHBIE ITapTHEPCTBA B
cocTaBe KOMIIAHWUH, MOCTABIIIMKOB TEXHOJIOTHYECKHUX PEIIEHUH, TOTpeOUTeNeH ITUX PEIIeHHH U TOCYAapCTBEHHOT'O PEryIaTopa.

12 Kubepduznueckue cucrembl (CPS) — 310 cucTEMBI, COCTOSIIIME U3 PA3IHMYHBIX IPUPOIAHBIX 00BEKTOB, HCKYCCTBEHHBIX
MOJICHCTEM M YNPABJIAIOIINX KOHTPOJUIEPOB, TIO3BOJIIONINX PEACTABUTh TaKOe 00pa3oBaHKUE KakK €ANHOE IIeJIoe.

13 Hamnyumas noctynnas texnonorus (HIT) — TexHOIOTHS MPOU3BOACTBA MPOIYKIIMH (TOBAPOB), BHITOJHEHUS paboT,
OKa3aHMA yCIYT, OTpeensseMasl HA OCHOBE COBPEMEHHBIX JTOCTIDKEHUH HAYKH W TEXHUKH W HAMIYYIIET0 COUYETaHUS KPUTEPHEB
JOCTHKEHUS 1IeJIel OXpaHbl OKPYKAIOMIEH Cpebl TPH YCIIOBUN HAINYNS TEXHHYECKOH BO3MOXKHOCTH €€ IPUMEHEHUSI.

14 HeiipoHHble ceTH — MaTeMaTHYEeCKUE MOJIEIH, a TAK)KE UX IPOrpaMMHBIE WX alllapaTHble pean3alii, IOCTPOSHHbIC
IO IPUHIMITY OPTaHU3aNH ¥ (QYHKIIMOHUPOBAHMS OMOIOTHYECKUX HEHPOHHBIX CETEH — ceTell HepBHBIX KJIETOK )KUBOT'O
OpraHusMa.

15 OGpatHbIit HHXKUHAPHHT — UCCIIE0BaHNE HEKOTOPOTO TOTOBOTO YCTPOMCTBA MIIM TIPOTPAMMBI, @ TAKXKE JJOKYMEHTAIUN
Ha HETO C LEJIbIO MOHATH MPUHINI €ro padoThl; HAIIPUMEp, YTOObI 00HAPYKUTh HEIOKYMEHTHPOBaHHBIE BOZMOXHOCTH (B TOM
YHcIie MPOrpaMMHBIE 3aKJIa/IKH), CeNaTh H3MEHEHNE MIIH BOCIPOM3BECTH YCTPOHCTBO, MPOrpaMMy HIIM HHOW OOBEKT C
AQHAJIOTUYHBIMU (QYHKIUSAMHE, HO 06€3 MPSIMOTO KOMTUPOBAHHS.

16 OMHHKaHAIEHOCTB — 3TO MOJAX0A K KOMMYHHUKAIMH, IIPH KOTOPOM KJIMEHTHI BRIOMPAIOT Hanbosee yaoOHbIH aAJis cels
KaHaJI COBEPIICHHS MOKYIIKH: HHTEPHET-Mara3uH, KOJUIIEHTP, MOOWIIbHAS Bepcus caiiTa, MOOMIIEHOE IPHIIOKEHHE, OOBIYHBII
oddnaiftH-Marazut

17 IlepenoBbie MPON3BOACTBEHHBIE TEXHOJIOTHH — TEXHOJIOTUH M TEXHOJIOTMYECKHE MPOIECCH (BKII0Yas HEOOX0auMoe
JUISL MX pean3aiyy 000pyJOBaHKeE), YIpaBIsieMble C TOMOIIBI0 KOMITBIOTEPa WIIM OCHOBAHHbBIE HA MUKPOIJIEKTPOHUKE U
UCIIOJIb3yEMbIE I NTPOEKTUPOBAHUH, IIPOU3BOCTBE WM 00pabOTKe MPOIYKINHU (TOBApOB U YCIIYT).

18 IlnaTrdopma — B IMPOKOM MOHUMAHUH, KOMMYHHKAI[OHHAS U TPAaH3aKLMOHHAS cpella, yYaCTHUKU KOTOPOi
U3BJIEKAIOT BHIFOJIbl OT B3aUMOJICHCTBUS APYT C APYTOM.




19 Inardopma (uudpoBasi) — IPUHIUIHATbHAS KOHCTPYKLUS 00BEKTa, BKIIIOYAKOINAs B ce0s1 KOMIUICKC 4acTei,
HOJICUCTEM, UHTEP(PEHCOB M TEXHOJIOTMUECKHX IIPOLIECCOB, B KOTOPBIH BKIIOYEHBI KAK HEM3MEHHBIE («OCHOBHBIE»), TaK U
nepeMeHHbIe («reprudepuitHbIe)) KOMIIOHEHTHI, BApHUPYIOIINECS OT CUTYalu K CUTYaLHH.

20 ITnardopmuzanus — nporecc U3MEHEHUs ApXUTEKTYPbl/OpTaHU3ali PHIHKOB TOBAPOB M YCIIYT 0] BIMSHUEM
pacrpocTpaHeHus] MOIYJIbHBIX HU(POBBIX IATGOPM U MPUMEHEHUS MIaTHOPMEHHBIX TEXHOIOTHH, KOTOPHIE O3BOJISIOT
MOAKITIOYUTD K eIMHOMY HH(POPMAIIMOHHOMY POCTPAHCTBY JIFO/ICH, YCTPOUCTBA M CUCTEMBI 110 BCEH [ETOYKe CO3MaHuUs
J00aBICHHOI CTOMMOCTH, a TAKXKE CBSI3aHHASI C JAHHBIM MTPOIIECCOM TpaHc(opmalus GH3HECMOEeH.

21 IlpopsIBHBIC HCCICIOBAHUS — UCCIICIOBAHNSA, CIIOCOOHBIE KOPEHHBIM 00pa30M N3MEHHUTh NOHUMAaHNE BaKHON
CYLLECTBYIOIIEH

HAYYHOH MJIM TEXHOJOTMYECKOW KOHIETIMH MM MPUBECTH K CO3JAHUIO HOBOM MapaurMbl WK 00JIACTH B HAYKE U
TEXHHKE.

22 Po6oTu3anus — UCHOJIb30BaHNE NHTEIJICKTYaIbHBIX POOOTEXHMYECKHX KOMILUIEKCOB, (PyHKIMOHAIBHBIE 0OCOOCHHOCTH
KOMX COCTOSIT B IOCTATOYHO TMOKOM pearupoBaHHM Ha U3MEHEHUs B paboueii 30He.

23 TexHOJOTMYECKHE HHHOBAIIMY — AEATEIBHOCTh OPraHU3allUK, CBSI3aHHas C pa3paboTKON M BHEIPEHHEM:
TEXHOJIOTHYECKH HOBBIX MPOJYKTOB U IIPOILIECCOB; TEXHOJIOTUUECKHX YCOBEPIICHCTBOBAHUH B IMIPOAYKTAX U MPOIIECCAX;
TEXHOJIOTHYECKH HOBBIX WJIM 3HAYNUTEIIHLHO YCOBEPIICHCTBOBAHHBIX YCIIYT; HOBBIX MJIM 3HAUUTEIBHO YCOBEPILICHCTBOBAHHBIX
CII0CcO0OB MPOU3BOJICTBA (TIEpEAaUN) YCIYT.

24 TexHONOTHYECKOE MPEAPUHIMATEIBCTBO — 3TO CTHJIb JINAICPCTBA B OM3HECE, OCHOBAHHBIN Ha Mpolecce
UICHTU(DHUKALUHA TEXHOJIOTHYECKA HHTCHCUBHBIX OH3HEC-BO3MOMXHOCTEH C BHICOKHM IOTEHIIMATIOM, & TAKXKE HA YIIPABICHUU
OBICTPHIM POCTOM C UCIIOJIb30BAHUEM MPUHIUITHATIBHBIX HABBIKOB MPHUHATHS PEIICHUI B PEXKUME PEaibHOIO BPEMEHH.

25 3D-texHonoruu (Mevyarh) Wik «aJIUTHTUBHOE MPOU3BOJICTBO» — MPOLIECC CO3AAHUS LIEIBHBIX TPEXMEPHBIX 00BEKTOB
NPaKTHIECKH JIF000H reoMeTprueckoit (hopMbl Ha OCHOBE IIU(DPOBO MOJIEITH.

26 ludpoBuzanus — 3aMeHa aHAJIOTOBBIX ((pU3HYECKHX) CUCTEM cOOpa U 00pabOTKH JAHHBIX TEXHOJIOTHISCKAMU
CHCTeMaMH, KOTOpbIe TEHEPUPYIOT, IepearoT 1 00padaThIBatoT IIM(POBOI CUTHAT O CBOEM COCTOSIHUU. B mMpokom cmbicie —
npotecc nepeHoca B 1udpoByo cpeay GyHKIMIA U AesaTenbHocTel (On3HeC-TIpoLeccoB), paHee BHIMOJHSBIIMXCS JIIOABMH U
OpraHH3aHsAMU.

27 Hudposas miathopma — 1. Moaens nesaTeapHOCTH (B TOM Yuciie OU3HEC-IesITeIbHOCTH) 3aHHTEPECOBAHHBIX JIUI] HA
oOrmeit iatdopme s GyHKIIMOHUPOBAHUS Ha TUPPOBBIX phiHKaX; 2. [no1maaka, moaaep KuBaroIias KOMILICKC
ABTOMATH3HPOBAHHBIX MTPOIIECCOB M MOJIEIbHOE MOTPeOicHHE U(PPOBBIX MPOAYKTOB (YCIYT) 3HAYUTEIHHBIM KOJTHISCTBOM
notpebuteneit; 3. MudopmannonHas cucteMa, CTaBIIas OJHAM U3 JIUAUPYIOUIMX PEUICHHH B CBOCH TEXHOIOTHYECKOH HUIIIE
(TpaH3aKI[MOHHOW, NHTETPALIMOHHOM U T. I1.).

28 Hudporoii mpoaykr (ycmyra) — 1. [Ipoaykt (ycmyra), mpOU3BOANMBINA W/IITH MIPEIOCTABIIEMBIN B II(PPOBOM
npoctpatcTie; 2.0MHO U3 CBOWCTB MPOyKTa (YCIyTH), BOZHUKAIOIIEE MPH OCYIIECTBICHUH UPPOBBIX MIPOILIECCOB ¢ 00pa3oM
nponaykra (yciyru); 3. LlenHas nHGOpMAIMS UK AOCTYI K 3JIEKTPOHHOMY CEpPBHCY, 32 KOTOPbII MOKYNATEIH COTJIaCHBI IIATUTh
JICHBTH.

2.2 TunoBble 3aJaHNS VIS OLIEHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTarTa

[IpoBepsiemblii 00pa30BaTENBHBIN PE3YIbTAT:

Kon 1 nHaumenoBanme OO0pa3oBaTebHbIN Pe3y/IbTaT
WHJUKATOPa JOCTHKEHUS
KOMIIETCHILIMH
[K-2.3. - [IpuMeHseT OOyuaromuiicst ymeer:
COBPEMECHHOE NPOTrPaMMHOE - BEIOMpath Hanbosee 3 ekTHBHOE MpOorpaMMHOE 0OeciedeHe sl PELIeHUs] KOHKPETHOH
obecrieyeHne 1yIs1 pacyera u IPaKTUIECKOH 3a1aur

MOJCINPOBAHUA pa6OTBI
QJICMCHTOB KCJIC3HOAOPOKHOTO
IIYyTHU U 3EMJIAHOTO ITOJIOTHA

1) Omuimmre coctaB U HA3HAYSHUE AIEMEHTOB TIPOrPAMMHOI0 00ecTieveH st AJIsl PELICHHs] KOHKPETHOM NMPaKTHYECKOH 3aja4uu 1o
Oynymelt mpodecCHoHaANBHON AeSITeTFHOCTH.

2) Ha3oBuTe M yKaXuTe pa3iudue NporpaMmHoe obecrieueHue, paboTarolee B CUCTEME PEalbHOTO BPEMEHH, BCTPOCHHBIX U
pacripeielIeHHbIX CUCTEM

3) HocTpoute 060OIICHHYIO CTPYKTYPY HHPOPMALOHHOM CHCTEMBI

4) Beinenure 0coOCHHOCTH COBPEMEHHON IIM(POBOI TEXHUKH

5) OnunvTe nepapxu4ecKyro CTPYKTYpPY YIPaBJICHUS JKeJIe3HOAOPOKHOW CHCTEMON

6) IIpoBeaute 0630p GyHKuMOHUpOBaHMs cucteMbl ACY KT

7) HazoBute OCHOBHBIE CEepBHCHI IHTEpHET M MHOTO BUIA-O0MICHHS Ha JKEJIE3HOIO0POKHOM TPAHCIIOPTE

8) Omuinure Meron KosutabopatuBHOM (uibTpamnuu (user-based) it MPOrHO3MPOBAHMS, KAKyI0 OLEHKY JACT MOJIb30BaTENb
Npe/II0KEHHOMY MPOAYKTY (IPE/I0JIOKHUTENIbHBIA PEHTHHT).

OIIK-2.2. Hcnomnssyer | OOy4aromuiics BlaaeeT:

IM(pPOBBIE  TEXHOJIOTUHM U | - OCHOBHBIMHU HABBIKAMH paboTs! 1 noncka nHGopmManuy B npodeccuoHaAIBHBIX 0a3ax
pemeHust  npodeccMOHaNbHBIX | nanHbIX, APMax, ACY.

3aj1a4




1) Nurepuer u Untpaner: 1) [lpunuuns! opranusamuu B cetn Uuteprer. 2) Cepsucel B cetu Uurteprer. 3) KymsTypa
MHTEPHET-KOMMYHHKALIUH.

2) WurtennekTyaibHble cHcTeMbl Ha TpaHcmopre: 1) Eaumnas undopmanmonHas cpena. 3) Pomb u mecto ACY XKT B
TpaHCIIOPTHOM KoHBeliepe. 4) KoMmiekcHast cucreMa MOHUTOPHHTA M YIIPaBJICHUs IMKBUAALMEH ype3BbIYaiHbIX curyaruid OAO
«PX]». 5) [lepciexTrBHAs TexHOIOTHS LUPPOBOIi paanocssizu GSM-R.

3) Ludpossie nanubie u ux aHamms: 1) [loHsTHe HabOpa MaHHBIX: 00BEKT U ero aTpuOyThL. 2) [IpencTaBicHue TaHHBIX U UX
MUHUMAaIBHBIA 00BbeM Uit aHanmu3a. 3) Craauu aHanm3a NAaHHBIX IS BBIABICHUS CKPBHITBIX 3akoHOMepHocTei. 4) Cdepst
npuMeHeHns TexHonornit Big Data. 5) Beibop merona morcka pemenus s 3a1a4 ONTHMH3AIIHH.

4) MeTop1 MAITMHHOTO 00y4YeHust U chepsl ux npuMenerns: 1) Kimaccuueckoe o6yuenue (¢ yuantenem u 6e3 yaurens). 2)
O0yuenue ¢ nojkperuieHueM. 3) IlomynsipHble aNrOpPUTMBI KIACTEPH3aLIIH.

2.3. Hepe'leHL BOITPOCOB /IUIA IIOATOTOBKHA oﬁyqammnxca K HpOMe)l(yTO‘lHOﬁ arrecranuu

1) Cpencrsa peanu3zaruu uHGpOpManuoHHbIX TexHooruil. Knaccupuranus UC OAO «PXK]». Cucrema yCIOBHBIX
0003HaueHUI ..

2)  PexuMbI aBTOMATH3UPOBAHHOM 00paboTku nHMopManun. HTErpupOBaHHBIE TEXHOIOTHH B PACIIPENCICHHBIX CHCTEMAX. .

3) ACY kak HHCTPYMEHT ONTHMH3AIIMH MPOLIECCOB YIPABICHHS B TPAHCIIOPTHBIX CHCTEMAX.

4) Enwunas KopmopatusHas ABromatuzupoBanHas Cuctema Ynpasnenus unppactpykrypoit (EK ACYI).
ABTOMaTH3MPOBaHHBIE CHCTEMBI YIIPABICHUS X035HCTBAMH 3IEKTPUDHUKALUK U JICKTPOCHAOKCHNS, aBTOMaTHKH 1 TEIIEMEXaHUKH,
CBSI3ML.

5) ExuHas koprnopaTHBHAs aBTOMAaTH3UPOBAHHAS CHCTEMa YIIPABICHHUS IUIAHUPOBAHUEM H KOHTPOJIEM IIOTPEOICHHSA
anexrpraeckoii sHeprun (EK ACY TIKIID) OAO «PXK ..

6) AHanus, yuer U pacciel0BaHUE OTKa30B TEXHHYESCKUX CPEACTB.

7) KomIuiekcHasi aBTOMATH3UPOBAHHAS CHCTEMaA ydeTa, PAacClICIOBAHUS M aHAIN3a CITyYaeB TEXHOJIOTHUCCKUX HAPYIICHUH
(KAC AT) B OAO «PX[I»..

8) Meromsl moucKa perieHuii Ha 6a3e pUCK-aHATH3a

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

10) TlepcrextuBsl pa3sutus CI1J] Ha KeIe3HOIOPOKHOM TPAHCIIOPTE.

11) O6ecneuenue 3anmThl Koprnoparusaoil nHGopmammu B OAO «PXK]».

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

13) HHTrerpupoBaHHBIC HHEPIHAIBHEIC TEXHOJIOIUH TUHAMHYESCKOTO MOHHTOPHHIA PEIIbCOBOTO ITyTH

14) WudopmaiimoHHO-U3MEPUTENBHAS CHCTEMA TSI MOOMIIBHBIX CPE/ICTB TUATHOCTHKH MyTEBBIX yeTpoiicTB JKAT

15) CoBpeMeHHas CTpaTerusi Pa3BUTHsI CHCTEMBI KOMILUICKCHOM HArHOCTHKH HHPPACTPYKTYPHI KEIE3HOIOPOKHOTO
TpaHCHOPTa

16) WurepakTuBHAS CHCTEMa AUATHOCTHPOBAHUS 0OBEKTOB HHPPACTPYKTYPHI KEIC3HOAOPOKHOTO TPAHCIIOPTA

17) MuxkponporieccopHasi CucTeMa KOHTPOJISL COCTOSHHsI 00bEKTOB HHPPACTPYKTYPhI KEJIE3HOLOPOKHOTO TPAHCIIOPTA HA
OCHOBE OECIIPOBOIHOM CETH Iepeiaun JJTaHHBIX

18) MWuHOBanuu B JUArHOCTUKE HHPPACTPYKTYPHI

19) TlpumeHeHHE aNrOPUTMOB KOMITBEOTEPHOTO 3pSHUS Ml ACTEKTHPOBAHHUS OOBEKTOB HA KEJIE3HOAOPOKHOM Iepee3sie

20) ABTOMAaTH3MPOBAHHBIE CPEICTBA MOHHTOPUHIA U TEXHUYECKON TUArHOCTUKH JKEJIE3HOJOPOKHON HHYPACTPYKTYPBHI

21) KoMmIuteKcHas OLCHKA COCTOSIHUS OECCTHIKOBOTO MYTH

22) Wnentndukanms cocrostaus CITJI ¢ mpuMeHeHHeM HEHPOHHBIX CeTel

23) JImarHocTHKa CTPENOYHBIX AIICKTPOMPHUBOJIOB TI0 TApaMeTpaM TOKa

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

25) Wunosaruonnsie pemenns CTAM AZIK-CLB B ycloBUsSIX KMIIOPTO3aMEIIEHUS

26) BOJIOKOHHO-ONTHYECKAsk CUCTEMa CUTHAJIM3AIUH KOHTPOJIS COCTOSHUS 00BbEKTOB HHOPACTPYKTYPBI

27) YmupapieHHE CTPEIOYHBIM dJISKTPOIPHBOIOM C IPUMEHEHHEM HEHPOCETEBOr0 Npeodpa3oBaTelis yIpaBisieMOro CUrHana

28) WHTemiekTyanbHbIE CHCTEMbl MOHUTOPUHIa 0OBEKTOB TPAHCIIOPTHOW HH(PPACTPYKTYPHI

29) Baronsl-nabopaTopuu aBTOMAaTHKHU U TeneMexanukn ATJIAHT

3. MeToauyeckne MaTepuaJibl, ONpeaAesiiolue NPoueIypy U KPUTEPUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurtepun popmMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3a1aHUI

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

- OIIEHKA «XOPOII0» BBHICTABISETCS 00YJarOIIEMYCsl, €CJIA KOJTMYECTBO MPABMIILHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot ob1ero o0bEMa 3a1aHHBIX BOMIPOCOB;

- OLEHKAa «YyI0BJIETBOPHUTEJBHO» BBICTABIIAETCA OOYYaroIIEeMYyCs, €CIM KOJMWYECTBO IPaBUIIbHBIX
OTBETOB Ha T€CTOBBIC BONPOCKHI —/5—60 % 0T 001Iero 06sMa 3aJaHHBIX BOIIPOCOB,;



- OIICHKA «HEYJIOBJIETBOPUTEIbHO» BBICTABIIACTCS OOYUYArOIIEMYCsl, €CJIH KOJMYECTBO MPABHIbHBIX
0TBeTOB — MeHee 60% oT 00111ero 00bEMa 3a1aHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHusi OLIEHOK N0 pe3yJbTaTaM BBINOJHEHHSA 3aJaHUI

«OTIUYHO/324TEHO» — CTABUTCS 32 pa0dOTY, BBHIMIOJHEHHYIO IMMOJTHOCTBIO 0€3 OIMMOOK U HEJ0YETOB.

«Xopomio/3a4TeH0» — CTaBUTCS 32 PadOTY, BBITIOJIHEHHYIO MOJIHOCTHIO, HO TIPU HAIMYHMH B HEH He Ooiee
OJHOH Herpy0oil OIMOKN U OTHOTO HeloueTa, He 0oJiee TPEeX HEJJOYETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEHO0» — CTABUTCS 33 PabOTy, €ClIM 00yYalOUIHiiCs MPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceid paboThl WK JOMYyCTHI HEe OoJiee OHON Tpy0oil OMMOKH U JIBYX HEIOYETOB, HE 0oJjiee OTHOM
rpyooil U ogHOW HerpyOoi omuOku, He Ooyiee TpeX HETrpyObIX OMIMOOK, OJHOW HETrpyOOi OMHUOKH M JIBYX
HE/I0YETOB.

«HeynoBJIeTBOPUTEILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMIMOOK W HEJOYETOB
MIPEBBICHIIO HOPMY JUTSI OIIEHKU «YIOBIICTBOPUTEIHHOY» WU MPABUIBLHO BBITIOJHEHO MeHee 2/3 Bcei paboThl.

Buowl owubok:

- 2pyOvle OwubKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peueHuUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEONIONCEHHO20 3A0AHUSL.

- Hezpybble OwUbKU: HeMOYHOCU YOPMYTUPOBOK, ONpedeeHuUll; HePaAYUOHAIbHBLL 8b100P X00d peuleHusl.

- He0ouembl: HePaYUOHAIbHbLE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEULHOCU 8 YOPMYIUPOBKE
86160008, HEOPEIHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun popmupoBaHus OLEHOK 110 324eTy

«3auTeHo» - 00yJaroIUNCs IEMOHCTPUPYET 3HAHHE OCHOBHBIX PA3JIEIOB MPOrPaMMBbI H3y4aeMOro Kypca:
ero 06a30BbIX MOHATHHA M (YHIAMEHTAJIBHBIX MPOOJeM; MpUoOpesn HeoOXOAUMbIE YMEHHUS U HaBBIKH, OCBOMII
BOIIPOCHI IPAKTHUECKOTO MPUMEHEHUS MOITYYEHHbBIX 3HaHUH, HE TONMYCTUI (PaKTUYECKUX OIIMOOK IPH OTBETE,
JOCTaTOYHO TOCJIEI0BATENIBHO U JIOTUYHO U3JIaraeT TEOPETUYECKUI MaTEpUal, 10IyCKast JINILb HE3HAYNTEIbHbIE
HapyILIEHUs IT0CIEA0BATEIBHOCTH U3JI0KEHUS U HEKOTOPbIE HETOYHOCTH.

«He 3a4TeHO» - BBICTABJISIETCA B TOM ciydae, Korja oOydyaroIIMHCs JEeMOHCTpUpYeT (hparmMeHTapHble
3HAHHUSA OCHOBHBIX Pa3J/ielioOB IPOrpaMMbl HM3Y4aeMOIo Kypca: ero 0a30oBbIX MOHATUN M (hyHIaMEHTalbHBIX
npobineM. Y 5K3aMEHyeMoro ciiabo BbIpaXEHa CIOCOOHOCTh K CaMOCTOSITEIbHOMY aHaJIUTHUYECKOMY
MBIIIJIEHUIO, UMEIOTCS 3aTPYJHEHUS B U3JI0KEHUH MaTepHalla, OTCYTCTBYIOT HEOOXOAUMbIE YMEHHS U HABBIKH,
JOMYIIeHbI IpyOble OIMOKY U He3HAaHHE TEPMUHOJIOTHUH, OTKa3 OTBEYaTh Ha JOMOJHUTENIbHBIE BOIIPOCH, 3HAHNE
KOTOPBIX HEOOXOAMMO IS MOJIyUYEHUS OJI0KUTEIbHON OLIEHKH.



